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ABSTRACT

USING FUNCTIONAL COMMUNICATION TRAINING TO REDUCE SELFINJURIOUS BEHAVIOR FOR INDIVIDUALS WITH AUTISM SPECTRUM
DISORDER

By
Maryam Alakhzami
August 2020

Dissertation supervised by Dr. Morgan Chitiyo, Ph.D.
The purpose of this study was to examine the effects of functional communication
training (FCT) on self-injurious behavior (SIB) of children with autism spectrum disorder
(ASD). FCT was utilized and demand fading procedures were added to the original
method. The use of FCT to address SIB maintained by negative reinforcement exhibited
by children with ASD is supported by an emerging trend of behavioral research. FCT
replaces SIB with a new functional communicative response (FCR) that serves the same
function as SIB. However, there is a lack of evidence on how to sustain treatment gains
obtained after treatment is discontinued. Thus, this study sought to investigate the
effectiveness of FCT in decreasing SIB as well as find out if the results would be
maintained during periods of nonreinforcement. The SIB was targeted in two different
settings; self-contained classrooms and homes. In both settings, procedures involved
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teaching the participants appropriate alternative behavior, such as requesting breaks from
tasks as a replacement of SIBs.
This study used a multiple probe across participants design to evaluate the
effectiveness and maintenance of the results of FCT on decreasing SIB and increasing
FCR for three participants with ASD. FCT produced significant reductions in SIB and
increased rates of appropriate communicative behavior for all three participants in school
settings. Furthermore, these results generalized across a new setting (i.e., home) and
maintained for over two weeks following the implementation of FCT intervention.
However, resurgence of SIBs occurred when extinction or a thin schedule of
reinforcement were implemented for all participants.
Keywords: autism, functional communication training, demand fading, self-injurious
behavior, resurgence
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FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
Chapter I
INTRODUCTION
The number of individuals classified as having an autism spectrum disorder
(ASD) is increasing. According to the Centers for Disease Control and Prevention (CDC,
2018) and Autism and Developmental Disabilities Monitoring (ADDM) Network (Baio
et al., 2018), about 1 in 59 children aged eight years have been diagnosed with ASD.
Only 44% of children identified with ASD have above average intellectual ability (Baio
et al., 2018). The onset of ASD symptoms typically starts in early childhood and
continues across an individual’s lifespan (Minshawi et al., 2014). Autism spectrum
disorder is a developmental disability characterized by deficits in social interaction and
communication, and restrictive and repetitive behaviors (American Psychiatric
Association, 2013; Sucksmith, Roth, & Hoekstra, 2011).
One of the main characteristics of ASD is deficits in language functioning (TagerFlusberg, Calkins, Nolin, Baumberger, Anderson, & Chadwick-Dias, 1990). Multiple
researchers (Sucksmith et al., 2011; Volkmar, 2019; Volkmar, Rogers, Paul, & Pelphrey,
2014) suggest that individuals with ASD have significant difficulty in using language to
communicate for social purposes (pragmatics). Pragmatic impairments are common
among individuals with ASD (Ben- Yizhak, Seidman, Alon, Lord, & Sigman, 2011), and
involve the supralinguistic skills of language that include conversational turn-taking and
topic maintenance, nonverbal features, such as eye contact, gestures, facial expressions,
and vocal prosody (Volkmar et al., 2014). For many individuals with ASD,
communication difficulties evoke problem behaviors (Koegel, Koegel, & Dunlap, 1996),
which puts individuals with ASD at high risk for developing self-injurious behavior (SIB)
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due to their severe cognitive impairment and significant communicative limitations
(Hagopian & Leoni, 2017; Reichle & Moore, 2014).
Although estimates of the prevalence of SIB generally vary (Hagopian & Leoni,
2017), individuals with ASD are more likely to exhibit SIB than those without ASD
(McClintock, Hall, & Oliver, 2003). Early research (Baghdadli, Pascal, Grisi, &
Aussilloux, 2003; Richards, Oliver, Nelson, & Moss, 2012) indicated that the prevalence
of SIB in individuals with ASD ranges from 33% to 71% among individuals with ASD,
while more recent studies (Soke et al., 2016) indicate a prevalence of 27.7%, which is
much lower than earlier estimates. The manifestation of SIB is closely linked to an
individual’s degree of intellectual deficits (Emerson, 1990) as well as poor
communication skills (Carr & Durand, 1985). That is, a problem behavior such as SIB
may result from deficits in children's ability to express their needs, desires, and
preferences, or to understand and respond to naturally occurring social cues and norms
(Ben-Yizhak et al., 2011).
Therefore, a number of studies (e.g., Carr & Durand, 1985; Fisher, Greer, Querim,
& DeRosa, 2014; Shamlian, Fisher, Steege, Cavanaugh, Samour, & Querim, 2016)
suggest functional communication training (FCT) as an effective intervention that
decreases SIB by increasing positive communicative responses. In other words, acquiring
appropriate communication responses can decrease problem behaviors. Therefore,
individuals with ASD are less likely to exhibit SIB if they access the same reinforcers
that led to the problem behavior by displaying an alternative response (Shirley, Iwata,
Kahng, Mazaleski, & Lerman, 1997).
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Rationale and Significance
Autism spectrum disorder has been identified as a risk marker of SIB, which is
linked to both persistence and severity of ASD (Cohen et al., 2010; Richards et al., 2012).
The occurrence of SIB in this population has also been attributed to many factors,
including the level of cognitive functioning (e.g., the degree of intellectual disability is
associated the prevalence of SIB) (Hagopian & Leoni, 2017), difficulties in acquiring
conventional language (Chezan, Wolfe, & Drasgow, 2017), and deficits in executive
function (Richards et al., 2012). Self-injurious behavior may hinder the individual’s
integration in their natural environment, which might result in a more restrictive
environment than is academically necessary (Kahng, Iwata, & Lewin, 2002) and
excessive use of medication in attempt to control SIB (Hagopian & Leoni, 2017). Selfinjurious behavior also puts individuals at higher risk for abuse, neglect, and deprivation
(Emerson, 1990). Individuals with severe problem behaviors, consequently, have limited
chances to practice social and communication skills and develop appropriate relationships
with their peers (Koegel et al., 1996). In order to develop interventions for SIB of
individuals with ASD, it is therefore important to understand the factors that may
maintain this behavior (Hagopian & Leoni, 2017). Sigafoos and Meikle (1996) suggested
that SIB can be conditioned as a verbal operant when others deliver reinforcing
consequences (e.g., attention, escape demands, access to preferred items) contingent on
such behaviors. That is, SIB is acquired and maintained via different types of operant
conditioning that could be positive, negative, or automatic reinforcement (Iwata, Pace,
Kalsher, Cowdery, & Cataldo, 1990; Iwata, Pace, et al., 1994).
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Although it is crucial to be able to decrease SIB, it is more critical to find a
socially appropriate alternative behavior to replace it (Sigafoos & Meikle, 1996).
Providing an alternative to SIB is considered a better option than reductive procedures
(e.g., punishment) because punishment does not enable individuals to communicate their
needs (Durand & Merges, 2001; Rooker, Jessel, Kurtz, & Hagopian, 2013). Therefore,
developing a function-based intervention (e.g., applied behavior analysis program) by
using operant conditioning procedures is critical because it establishes alternative
appropriate behaviors and decreases SIB (Carr & Durand, 1985). Given that ASD is
characterized by deficits in language and communication skills, many investigators (e.g.,
Carr & Kemp, 1989; Durand & Merges, 2001; Hagopian & Frank-Crawford, 2018) have
explored the relationship between communication deficits and SIB. Addressing such
communication issues has become the foundation in reducing SIB and improving
functional communication responses (FCR) (Shamlian et al., 2016). Problem behavior
(i.e., SIB) often serves a communicative purpose (Mirenda, 1997; Walker, Lyon, Loman,
and Sennott, 2018). Therefore, providing communication-based supports for students
exhibiting SIB is imperative given that communication skills can give students a socially
valid approach that meets their needs (Walker et al., 2018).
Functional communication training is a well-established function-based
intervention for problem behaviors (Tiger, Hanley, & Bruzek, 2008). It is an evidencebased practice (EBP) for individuals with ASD (Kurtz, Boelter, Jarmolowicz, Chin, &
Hagopian, 2011) and is known as a differential reinforcement strategy (Tiger et al.,
2008). Functional communication training is a communication strategy that decreases
different types of problem behaviors, including SIBs (Carr & Durand, 1985). Functional
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communication training is based on the theory that problem behavior may be a
representation of a person inability to communicate needs and wants in more socially
acceptable ways (e.g., via typical conversations) (Kurtz et al., 2011). Teaching such an
individual to request the reinforcer using an appropriate communication response and
withholding the reinforcement for problem behavior (i.e., extinction) will decrease such
problem behavior (Fisher, Greer, Querim, & DeRosa, 2014; Reichle & Wacker, 2017;
Tiger et al., 2008).
Although extinction is a necessary and important component of FCT, it is not
always possible to implement it (Athens & Vollmer, 2010). For example, withholding
reinforcement for behavior (i.e., SIB) maintained by escape from demand/task might not
be appropriate because the therapist need to block the SIB; therefore, providing brief
access to escape from task. Furthermore, a growing body of research pointed out that
extinction bursts typically occur during FCT with extinction (Davis, Fredrick, Alberto, &
Gama, 2012; Lerman & Iwata, 1995; Saini, Miller, & Fisher, 2016). Extinction burst
refers to an increase in problem behavior’s frequency, rate, magnitude, or variability
(Braithwaite & Richdale, 2000). Specifically, extinction bursts are reported to pose as
serious problems for individuals who display SIBs (Davis et al., 2012). Combining FCR
with periods of extinction may increase the possibility of reengagement in problem
behaviors (Fisher et al., 2018; Fuhrman, Fisher, & Greer, 2016; Wacker, Berg, Harding,
Barretto, Rankin, & Ganzer, 2011). Most of the evidence produced by research is
specific to treating SIB in individuals with ASD using FCT with extinction, with
relatively few studies experimenting the use of FCT and demand fading procedures
instead of extinction (Hagopian, Boelter, & Jarmolowicz, 2011; Peterson et al., 2017).
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Further, there is a lack of evidence on how to sustain treatment gains (i.e., FCT)
obtained after treatment is discontinued (Mace & Nevin, 2017). Therefore, this study
aims to address this gap while adding to previous research on the effectiveness of FCT
for children with ASD. Specifically, the current study is designed to address some of the
concerns about using FCT, measures to reduce resurgence of SIB and mitigation of
extinction bursts with children with ASD. This was achieved by providing initial training
in communication with prompting procedures and then extending the communication
approach to functional use through FCT, while simultaneously fading the prompts. Also,
to reduce resurgence of SIB and increase instructional compliance, a demand fading
procedure was implemented (Fisher et al., 1993; Peterson et al., 2017). Nevertheless, any
SIBs or any break requests that occur during sessions resulted in a low-quality break to
reduce extinction bursts, while any FCRs and task completion resulted in a high-quality
break in order to maintain the effect of the intervention. Undoubtedly, it is imperative to
identify and intervene in SIB to prevent worsening the problem behavior (e.g., greater
intensity, additional topographies) and to reduce the possibility of intervention resistance
(Clay, Jorgenson, & Kahng, 2017). Thus, it is important to decrease SIB occurrence even
if the intervention is ceased, as well as to increase individuals with ASD opportunities to
learn, participate in the community, and enjoy the new environments (Braithwaite &
Richdale, 2000).
Theoretical Basis
Applied Behavior Analysis (ABA) is a procedure employed to discover and
explain the functional relations between a socially significant behavior and its controlling
variables that could contribute to behavior change (Cooper, Heron, & Heward, 2007).
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Applied behavior analysis is based on the work of B. F. Skinner who studied the behavior
of animals, such as rats and pigeons, and analyzed their behavior under carefully
controlled conditions. Skinner's behavior analysis work has also been applied
successfully to humans in many ways (Kearney, 2008). He undertook to experimentally
analyze the basic behavioral processes both within temporal and biological context, and
then began to explore ways to extend those processes and research procedures to
behavior within a social context (Mayer, Sulzer-Azaroff, & Wallace, 2014).
Those successful attempts resulted in a movement toward applying behavior
analysis to an array of behavioral problems previously perceived as impossible to change
(Mayer et al., 2014). The value of such an approach is attributed not only to its ability to
initially decrease problem behavior, but also to its ability to facilitate generalization and
maintenance of treatment gains (Durand, 1987). In teaching functionally-equivalent
behavior, for example, the purpose is to equip the individual with the skill to respond in a
way that is more likely to serve the same function underlying their problem behavior
(Durand, 1987). Well-controlled applied experimental investigations covered a wide
range of issues, including coping with communication difficulties, school learning,
behavior, self-management, physical well-being, and social issues (Mayer et al., 2014).
Applied behavior analysis provides an accountable, public, feasible, empowering, and
optimistic method for solving a variety of problems (Cooper et al., 2007). As one of the
first studies derived from applying behavioral principals to improving behavior, Ayllon
and Michael (1959) implemented some strategies such as placing problem behaviors on
extinction (removal of attention) versus a combination of extinction and reinforcement in
order to decrease the problem behaviors and increase appropriate behaviors. The results
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demonstrated gradual reductions in problem behaviors across the participants. Over the
past decades, researchers started to use these same principles of behavior to many
socially related problem behaviors and developmental disabilities (Dixon, Vogel, &
Tarbox, 2012).
Self-Injurious Behavior (SIB)
Self-injurious behavior can be defined as any action aimed towards the self and
results in physical injury (Duerden et al., 2012). In extremely severe cases, SIB can result
in death if the behaviors are not terminated (Minshawi et al., 2014). Prevalent
topographies of SIBs involve head-banging, head-hitting, self-biting, eye-poking, and
hand-mouthing (Hagopian et al., 2017; Iwata, Pace, et al., 1994). These problem
behaviors can impede individuals’ chance of being included in their society (Rojahn
Matson, Lott, Esbensen, & Smalls, 2001) and restrict individuals from participating in
educational and community activities (O'Reilly, Sigafoos, Lancioni, Edrisinha, &
Andrews, 2005). Individuals with severe problem behaviors, therefore, are at risk for
exclusion from their community (Koegel et al., 1996), being institutionalized, denied
services (Antonacci, Manuel, & Davis, 2008), and being socially isolated (Erturk,
Machalicek, & Drew, 2017; Horner, 2000).
Functional Communication Training (FCT)
Contemporary behavioral treatments tend to be function-based where the
outcomes of functional analysis (FA) suggest what events might maintain the problem
behavior (Clay et al., 2017). Functional communication training is a function-based
differential reinforcement procedure that teaches the individual to use an appropriate
communication response in order to access the reinforcer responsible for maintaining
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problem behavior (Carr & Durand, 1985; Tiger et al., 2008). Functional communication
training provides the same reinforcing consequences for more appropriate
communication, such as speech or sign language (Sigafoos & Meikle, 1996), so it
attempts to establish the skills and create environmental conditions under which a
socially acceptable communication response, instead of problem behavior, was utilized to
access reinforcers (Kurtz et al., 2011). The rationale behind using FCT is that it serves as
an equivalent FCR to reduce SIB, and it provides individuals exhibiting SIB with an
alternative, more effective way to obtain the desired reinforcement (Carr & Durand,
1985; Casey & Merical, 2006; Durand & Carr, 1991; 1992; Reichle & Moore, 2014;
Reichle & Wacker, 2017; Shirley et al., 1997; Wacker et al., 2013). Numerous response
topographies have been used in FCT, including vocal responses, picture exchanges, sign
language, gestures, and activation of voice or text output devices (Tiger et al., 2008).
Several factors have to be considered when choosing a communicative appropriate
response, which include (1) the effort needed to engage in the response, (2) the
probability that others will identify and respond properly to the response, and (3) the
person’s current behavioral repertoire (Tiger et al., 2008).
In their seminal article about FCT, Carr and Durand (1985) demonstrated how
socially appropriate communicative performances, such as verbal request for escaping a
difficult task, could be taught to decrease the occurrences of problem behaviors like SIB.
The results revealed that implementing FCT decreased the problem behaviors, increased
the verbal requests, and replaced the problem behaviors with more appropriate responses.
Most recently, Walker et al. (2018) reviewed FCT for students with disabilities (28%
with ASD) who engaged in problem behaviors (46% of the participants exhibited SIB) in
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school settings. The findings revealed that FCT is an effective treatment that can address
students with disabilities’ needs; hence, enhancing the current evidence base supporting
the overall effectiveness of FCT as a communication-based intervention can mitigate
problem behavior and develop appropriate replacement behavior in school settings.
Functional communication training is an excellent treatment option when the
behavior is socially mediated, and it offers multiple ways to access reinforcement.
Functional communication training has become one of the most effective and wellestablished interventions in ABA research (Reichle & Wacker, 2017) as well as the most
published function-based treatment for problem behavior (Tiger et al., 2008).
Demand fading. Although FCT usually decreases problem behavior significantly,
it can be challenging to maintain if the communicative response (i.e., FCR) is occurring
constantly in a natural setting (Fisher, Thompson, Hagopian, Bowman, & Krug, 2000).
This could be a problem because if FCR occurs excessively or to the extent that little or
no work is completed, it might be weakened and eventually extinguished (Campos, Leon,
Sleiman, & Urcuyo, 2017; Hagopian et al., 2011). Because the FCR no longer aligns with
a reinforcement schedule, FCT alone might not promote maintenance of the
communicative response (Davis et al., 2018). Also, the same motivation operation that
elicited the FCR may elicit problem behavior when the communicative response fails to
create reinforcement (Hagopian et al., 2011). Demand fading is one of the procedures that
have been used to address such shortcomings of FCT (Davis et al., 2018; Fisher et al.,
1993; Fisher et al., 2000; Lalli, Casey, & Kates, 1995). Demand fading is a procedure
used to prevent problem behavior by breaking down the big task into smaller parts, then
the performance requirement will be increased gradually prior to obtaining a break from
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the task (Lalli et al., 1995). Demand fading was found to have the most robust treatment
to reduce problem behavior maintained by negative reinforcement (Hagopian et al.,
2011).
Prompting Procedures
Research shows that to develop beneficial skills, all learners—whether or not they
have been diagnosed with ASD—should practice skills frequently and get feedback about
how they are doing (MacDuff, Krantz, & McClannahan, 2001). However, many
individuals with ASD usually do not learn from everyday events and may not respond to
general cues, such as spoken instructions (MacDuff et al., 2001). Also, most functional
skills need accurate discriminations among a vast array of complex stimulus; therefore,
an individual has to attend to multiple cues (Repp, Karsh, & Lenz, 1990). Individuals
with ASD are often selective in their attention, which means they usually attend only to
single components of multiple-component stimulus (Repp et al., 1990). Therefore, in
order to help individuals with ASD to exhibit new functional responses, it is necessary to
provide them with frequent and immediate feedback and arrange many opportunities for
skills to be practiced under conditions, which will ultimately be performed independently
without frequent extra cues from others (MacDuff et al., 2001). A large number of studies
in ABA has been dedicated to developing strategies for teaching socially important
behaviors to individuals with ASD (Libby, Weiss, Bancroft, & Ahearn, 2008). Research
has demonstrated that an effective way to help individuals with ASD learn new skills is
to provide them with extra cues, known as prompts (MacDuff et al., 2001). Many
response prompts, including vocal instruction, modeling, and physical guidance, have
been used to teach functional skills to individuals with ASD (Libby et al., 2008).
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Prompt methods include most-to-least (MTL) prompting. Most-to-least
prompting procedures are used to reduce the occurrence of problem behavior during FCT
(Sigafoos & Meikle, 1996). Most-to-least prompting, which used to be called an errorless
learning procedure (Sigafoos & Meikle, 1996; Weeks & Gaylord-Ross, 1981) or errorless
backward-chaining procedure (Fisher et al., 1993) has been investigated by several
researchers (Libby et al., 2008; MacDuff, Krantz, & McClannahan, 2001; Sigafoos &
Meikle, 1996). Carr and Durand (1985) used prompting procedure for four individuals
who exhibited problem behaviors including SIB to prompt vocal responses by
preemptively providing the vocal prompt, “Say, ‘I don’t understand,” to escape from
difficult tasks, and to say, “Am I doing good work?” for attention-seeking, and then the
authors gradually reduced the intensity of these prompts.
Definition of Terms
Applied Behavior Analysis (ABA). Applied behavior analysis is “the science in
which tactics derived from the principles of behavior are applied systematically to
improve socially significant behavior and experimentation is used to identify the
variables responsible for behavior change” (Cooper et al., 2007, p. 20).
Autism Spectrum Disorder (ASD). Autism spectrum disorder is defined as:
A developmental disability significantly affecting verbal and nonverbal
communication and social interaction, generally evident before age three, that
adversely affects a child’s educational performance. Other characteristics often
associated with autism are engagement in repetitive activities and stereotyped
movements, resistance to environmental change or change in daily routines, and
unusual responses to sensory experiences (IDEA, 2004; Part B/A/300.8/c/1/i).
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Functional Analysis (FA). O’Neill, Albin, Storey, Horner, and Sprague (2015)
defined FA as:
Identification of the associations between events in the environment
(antecedents and/or consequences) and problem behaviors. The process
involves comparing many different conditions to test whether situations in
which a person can predict problem behaviors to occur actually are
associated with problem behaviors and whether situations in which a person
can predict problem behaviors not to occur are associated with low levels or
no problem behavior (p. 57).
Functional Behavior Assessment (FBA). Functional behavior assessment is “a
process for gathering information that can be used to maximize the effectiveness and
efficiency of a behavior support plan” (O’Neill et al., 2015, p. 5).
Functional Communication Training (FCT). Functional communication
training is a differential reinforcement of alternative behavior (DRA) treatment (Fisher et
al., 2018), in which “an individual is taught an alternative response that results in the
same class of reinforcement identified as maintaining problem behavior and the problem
behavior is typically placed on extinction” (Tiger, Hanley, & Bruzek, 2008, p. 4).
Demand Fading. Demand fading is a procedure used to thin FCT reinforcement
schedules when problem behavior is maintained by escaping from demands, in which
FCT includes arranging for FCR to create a brief escape from demands (Hagopian et al.,
2011).
Operant Conditioning. Operant conditioning refers to “the process and
selective effects of consequences on behavior. Some stimulus changes immediately
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following a response increase (reinforcement) or decrease (punishment) the future
frequency of similar responses under similar conditions” (Cooper et al., 2007, p. 33).
Discriminative Stimulus (SD). Antecedents that signal the availability of
reinforcement (Cooper et al., 2007).
Response Prompting Procedures. Response prompting procedures are
supplementary antecedent stimuli used to occasion a correct response in the presence of a
discriminative stimulus that will ultimately control the response (Cooper et al., 2007).
Stimulus Preference Assessment. Stimulus preference assessment is “a variety
of procedures used to determine (a) the stimuli that the person prefers, (b) the relative
preference values of those stimuli (high preference versus low preference), and (c) the
conditions under which those preference values change when task demands, deprivation
states, or schedules of reinforcement are modified” (Cooper et al., 2007, p. 275).
Resurgence. Resurgence occurs when previously eliminated responses reoccur
after an alternative response (i.e., FCR) has placed on extinction (Fisher et al., 2018).
Problem Statement
The prevalence rate of individuals classified as having ASD continues to increase.
One of the main characteristics of ASD is deficits in language functioning (TagerFlusberg et al., 1990). Research suggests that individuals with ASD have significant
difficulty in using language to communicate for social purposes (Paul et al., 2004;
Sucksmith et al., 2011; Tager-Flusberg et al., 1990). This involves a poor range of
communicative functions, deficits in expressive communication, social-communicative
impairments, weaknesses in using sounds and words, difficulty in acquiring social
aspects of language, communication, and difficulty in engaging in sequences of
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reciprocal interaction (Wetherby, Prizant, & Hutchinson, 1998). For many individuals
with ASD, communication difficulties evoke problem behaviors (Koegel et al., 1996),
which can greatly increase their risk for developing SIB (Reichle & Moore, 2014). Selfinjurious behavior is considered one of the most chronic forms of problem behaviors
(Boesch, Taber-Doughty, Wendt, & Smalts, 2015). For example, if SIB is not addressed
in a timely manner, individuals with such behaviors are at high risk of having problems in
socialization, school adjustment, school success, and educational and vocational
adaptation in adolescence and adulthood (Dunlap et al., 2006).
The critical and serious nature of SIB requires an immediate and effective
intervention that is continually effective for long periods of time (Clay et al., 2017). Selfinjurious behavior in individuals with ASDs usually occurs because these individuals do
not have the social-communicative or basic language ability to get what they want (e.g.,
attention; get access tangible items; needs help) or desires to avoid or escape a task
(Love, Carr, & Leblanc, 2009). More importantly, SIB in older children tends to be more
difficult to remediate; as such, behaviors persist and are more likely to become resistant
to change as the person becomes older (Boesch, Taber-Doughty, Wendt, & Smalts,
2015). As children usually do not grow out of such behaviors, these problems become
more problematic for individuals with ASD (Matson, Boisjoli, & Mahan, 2009). Thus, it
is essential to develop effective programs to teach communication skills to children with
ASD (Rehfeldt, Barnes-Holmes, & Hayes, 2009), as well as identify, prevent, and stop
SIBs in young children as early in their development as possible (Dunlap et al., 2006).
One intervention that has received empirical support in treating SIB and
simultaneously increasing more appropriate responding is FCT (Durand, 1999). This
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intervention includes teaching functionally equivalent responses that serve the same
function as the individual's problem behavior, and as a consequence, decreases SIB by
increasing positive communicative responses (Carr & Durand, 1985). The success and
prominence of the work completed by both Carr and Durand on FCT have continued to
impact how researchers think about using alternatives to SIB. Today, their work
continues to be highly regarded, but it is not without its limitations. These limitations
have been the reason behind rebuilding the structure of FCT, which has been modified
and combined continuously with other strategies, such as using FCT without extinction
(Fisher et al., 1993), combining FCT with demand fading (Lalli et al., 1995), and
implementing FCT in natural environments (Durand & Carr ,1991; Wacker et al., 2005)
due to FCT inadvertently strengthen problem behavior, leading to resurgence (Derby et
al., 1997; Erturk, Machalicek, & Drew, 2017; Lattal & St. Peter Pipkin, 2009; Mace et
al., 2010).
One of the reasons for reemergence of SIB that have been identified in the
literature is that frequent reinforcing is not practical in natural environments (Hagopian et
al., 2011). Long periods of non-reinforcement for children's communication attempts
(e.g., by service providers’ other responsibilities), which possess the potential of
producing a deprivation condition (the absence of the reinforcer) have also been cited as a
reason for reemergence (Fisher et al., 1998; Fisher et al., 2000). For example, when a
child fails to escape the demand via communication, he/she is more likely to try another
response that earlier produced escape from demand, like engaging in SIB. When a
behavior (e.g., SIB) produces reinforcement and communication does not, as a result, a
reemergence of problem behavior could occur. Therefore, specific adjustments are
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required to improve FCT’s effectiveness in conditions in which it is not practical to
deliver a particular reinforcement frequently (Fisher et al., 1998) such as using demand
fading procedures. Thus, this study sought to extend the literature by using a procedure
that decreases this evocative function for SIB and help ensure that communication is
maintained during periods of nonreinforcement (Fisher et al., 2000). Further, the study
sought to investigate the variables that might interplay or underpin SIB resurgence, as
well as propose a treatment that might decrease SIB resurgence.
Purpose and Research Questions
The purpose of this study is to examine the effects of FCT and demand fading
procedures using concurrent schedules of reinforcement instead of extinction, and the
most-to-least prompting procedures to replace SIB in students with ASD. The study
addresses the following questions:
1. To what extent do functional communication training and most-to-least
prompting reduce self-injurious behavior for children with ASD?
2. To what extent do functional communication training and most-to-least
prompting increase socially appropriate requests to communicate
needs/request desired items for children with ASD?
3. To what extent do children with ASD maintain their use of socially
appropriate requests to communicate needs/request desired items over time
after the intervention is ceased?
4. To what extent is resurgence of self-injurious behavior observed during
maintenance?
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Chapter II
LITERATURE REVIEW
The purpose of this chapter is to examine the literature regarding the effectiveness
of using Functional Communication Training (FCT) as well as most-to-least (MTL)
prompting procedures for children with Autism Spectrum Disorder (ASD). The
beginning of this chapter discusses the core areas of concern in children with ASD
including social deficits, communication deficits, and behavioral concerns, which
specifically focus on self-injurious behavior (SIB). Second, a close examination of
research-based interventions for children with ASD including FCT and pertinent
research. Additionally, the field of applied behavior analysis (ABA) was reviewed in
terms of the theoretical standpoint and mandatory aspects of ABA, with particular
attention to the history and best practices associated with MTL prompting procedures.
Finally, a detailed analysis of interventions pairing FCT, demand fading, and MTL
prompting is presented.
Characteristics of ASD
Autism spectrum disorder has various clinical manifestations, behavioral
phenotypes, and developmental dimensions that make the diagnosis, etiology, and
choosing appropriate treatment difficult for researchers and practitioners (Ben-Itzchak &
Zachor, 2007). Autism spectrum disorder is defined as a condition marked by chronic
deficits in social communication and interactions, as well as restricted, repetitive
behaviors, or activities (5th ed.; American Psychiatric Association [APA], 2013). The
onset of ASD symptoms typically starts in early childhood and continues throughout life
(Minshawi et al., 2014). As for the prevalence of ASD, one in 59 children are diagnosed
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with ASD, and it is notably about four times more common among boys than girls (Baio
et al., 2018; Centers for Disease Control and Prevention, 2018). The cost for educating
children with autism shows a parallel increasing trend as well (Donaldson & Stahmer,
2014).
Definition of ASD
Autism spectrum disorder is a neurodevelopmental disorder that is characterized
by behavioral symptoms as well as results in significant lifelong disability (Ben-Itzchak
& Zachor, 2007; Tager-Flusberg & Joseph, 2003). The Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition, the Diagnostic Criteria for 299.00 ASD (American
Psychiatry Association, 2013) defines ASD as persistent deficits in social interaction and
social communication (e.g., poor in non-verbal social communicative behaviors; and
deficits in the capacity to create, preserve, and understand social relationships); restricted,
repetitive patterns of activities, behaviors or interests; symptoms must be present during
the early developmental period; symptoms cause clinically markedly impairment in
social, occupational, or other important areas of current functioning; and these
disturbances are not better explained by intellectual disability or global developmental
delay. IDEA 2004 defines ASD as:
A developmental disability significantly affecting verbal and nonverbal
communication and social interaction, generally evident before age three, that
adversely affects a child’s educational performance. Other characteristics often
associated with autism are engagement in repetitive activities and stereotyped
movements, resistance to environmental change or change in daily routines, and
unusual responses to sensory experiences (IDEA 2004; Part B/A/300.8/c/1/i).
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Communication Concerns
Characteristics of ASD such as speech, language, and communication deficits are
extremely heterogeneous (Adamson, Bakeman, Suma, & Robins, 2019; Volkmar et al.,
2014). Communication deficits are one of the essence symptoms of ASD (Volkmar,
2019). Language impairments range from the failure to develop any functional speech to
the development of functional but idiosyncratic use of spontaneous speech and language
(McCoy, 2011; Volkmar, 2019). For example, few children with ASD (e.g., children with
high-functioning autism), do not exhibit any notable delays in the onset of language
milestones. However, the majority of individuals with ASD start to speak late and
produce speech at a significantly slower rate than others (Volkmar et al., 2014).
Furthermore, one third to one half of children and adults with autism do not use speech
functionally (McCoy, 2011). Both verbal and nonverbal individuals, impairments in
social or pragmatic aspects of language and related cognitive skills are the most salient
(Ben-Yizhak et al., 2011; Volkmar et al., 2014). For example, Ben-Yizhak et al. (2011)
found that children with ASD exhibited poorer pragmatic abilities compared to typically
developing children, though they found no differences between the two groups in
cognitive abilities, receptive and expressive language abilities, and school achievement
(e.g., reading skills).
Research has identified one of the core communication deficits in children with
ASD which known as joint attention (Adamson et al., 2019; Ben-Yizhak et al., 2011;
Tager-Flusberg & Kasari, 2013). Joint attention is described as two people actively
sharing attention in regard to an item or event and observing each other’s attention to that
item or event (Gomes, Reeve, Brothers, Reeve, & Sidener, 2019). The pattern of deficits
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in joint attention is specific to ASD and is not characteristic of children with
developmental language disorders or intellectual disabilities (Wong and Kasari, 2012).
Joint attention is significantly limited in children with ASD, which negatively influence
their learning and development (e.g., social, cognitive, and communication development)
(Wong, 2013). Adamson et al. (2019) argued persuasively that joint attention skill
deficits play a crucial role in restricting interactions that are essential to consequent
language development. Wong and Kasari (2012) examined joint attention in children with
ASD as compared to children with other developmental delays in public preschool
special education classrooms. The findings indicated that children with ASD exhibited
fewer joint attention behaviors than children with other disabilities in their classrooms.
Similarly, Adamson et al. (2019) evaluated joint attention and its relation to expressive
language development for 144 toddlers (58 with ASD, 46 with developmental delay, 40
typically developing), their ages ranged from 24 to 31 months. The findings indicated
that toddlers who screened positive for ASD risk, and afterward diagnosed with ASD,
had poorer joint attention skills, joint engagement during parent–toddler interaction, and
expressive language.
Children with ASD display significant speech impairments during early
childhood, with about 50% of all preschool-age children with ASD being nonverbal
(Rehfeldt et al., 2009; Tager-Flusberg & Kasari, 2013). Furthermore, problem behaviors
are consistently high within nonverbal forms of autism. For example, Chiang (2008)
examined problem behavior among 32 children and adolescents with ASD who were
nonverbal or had limited speech in school settings. The findings indicated that 50% of
children (16 out of 32) had problem behaviors. Even for those who do have
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communicative speech, many utterances are repetitive and do not clearly indicate what
the individual is trying to communicate (Heath, Ganz, Parker, Burke, & Ninci, 2015).
Many individuals with ASD communicate solely for behavior regulation functions (i.e.,
requesting) (Heath et al., 2015). Such delays in communication can affect a child's ability
to interact effectively and can negatively influence other areas of development (McCoy,
2011). Usually, when children with ASD cannot communicate effectively, many of them
have intense problem behaviors, such as SIBs (Richards et al., 2012). For many
individuals with ASD, communication delays are the first sign of a potential problem
reported by parents (McCoy, 2011). Therefore, individuals with ASD who have deficits
in communication are more likely to engage in problem behavior to access reinforcers in
their environment (Tiger, Hanley, & Bruzek, 2008).
SIB
Self-injurious behavior is among the most disturbing, destructive, and costly
behavior disorders among people with developmental disabilities (Minshawi, Hurwitz,
Morriss, & McDougle, 2015; Reed, DiGennaro Reed, & Luiselli, 2013). Self-injurious
behavior is a relatively prevalent problem behavior among children with ASD (Barrera,
Violo, & Graver, 2007). The etiology of SIB remains unknown clinically (Iwata, Dorsey
et al., 1994; Reed et al., 2013). Emerson (1990) proposed that the occurrence of SIB is
closely linked to an individual’s degree of intellectual deficits as well as poor
communication skills. SIB poses severe risks to those who engage in the behavior, and a
challenge to those who are responsible for treating it (Iwata, Dorsey, et al., 1994). If
severe SIB is not eliminated, individuals with such behaviors are at high risk for poor
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academic achievement, peer rejection, and mental health concerns throughout life
(Dunlap et al., 2006).
Typically, problem behaviors occur more frequently in individuals with ASD than
those without ASD (Chiang, 2008). The prevalence of SIB in individuals with ASD range
between 33% to 71% (Richards et al., 2012). Baghdadli et al. (2003) found that 50% of
the children in their study exhibited SIB, with 21.5% at a mild level, 17.1% at a moderate
level, and 14.6% at severe levels. Baghdadli et al. (2003) concluded that children with a
higher degree of autism are more likely to exhibit SIB. Similarly, Richards et al. (2012)
found that 50% of individuals with ASD have SIB, while other disability categories are
lower, where SIB is also an established problem behavior. Richards et al. (2012) found a
negative correlation between lower functional speech ability and an increased likelihood
of developing SIB in individuals with ASD. Therefore, studies on ASD and language
functioning, indicate that communication, language characteristics, and difficulties with
social functioning are highly connected in the development of SIB in individuals with
ASD.
Social consequences of SIB. Self-injurious behavior in persons with severe
disabilities prominently restricts their daily lives (Durand & Carr, 1991). Emerson (1990)
listed three disadvantages for people engaging in SIB: exclusion, neglect, and abuse.
Exclusion is considered as one of the disadvantages of SIB because it is one of the major
predictors of whether caregivers will search for residential placement for their children or
not. Accordingly, SIB may impede successful inclusion of individuals into society
(Minshawi et al., 2014) and restrict individuals from participation in educational and
community activities (O'Reilly et al., 2005). Individuals with SIB, therefore, are at risk of
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being denied participation in their community (van den Bogaard, Nijman, Palmstierna, &
Embregts, 2018), institutionalized, excluded from services (Antonacci et al., 2008), and
socially isolated (Erturk, Machalicek, & Drew, 2017). Neglect is the second disadvantage
of SIB (Emerson, 1990) as individuals who display SIB are at risk of having their needs
ignored. Also, individuals who exhibit SIB are at risk of being abused (Emerson, 1990),
which takes the form of being subjected to unnecessary restrictions and restraints or
inefficient treatments (e. g., mechanical restraints, medication) (Hagopian & Leoni,
2017). Therefore, SIB poses a critical threat to the independence of individuals with
ASD. However, there is a robust body of research focused on the treatment of SIB (Clay
et al., 2017).
Impact of SIB on education. In addition to the disadvantages, SIB also has
adverse effects on individuals’ access to education particularly in inclusive settings.
Though individuals with disabilities are entitled to receive education in the least
restrictive environment, students with problem behaviors are usually placed in resource
rooms because of the disruptive nature of SIB, which infringes upon the rights of other
students to receive their education free from disruption (Yell, 1995). Furthermore, SIB
may also conflict with structured learning (Minshawi et al., 2014). In particular, SIB
produces significant restrictions on teachers (Durand & Merges, 2001). Also, SIB may
restrict the individual’s participation in treatment activities including academic, self-care,
or vocational instruction, which might result in a continued restrictive placement (Kahng
et al., 2002). As a result, individuals with severe problem behaviors have limited chances
to practice social and communication skills and develop appropriate relationships with
their peers (Hagopian & Leoni, 2017; Koegel et al., 1996).
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Schools have their own concerns facing limited financial funding to afford costly
service interventions to address the needs of the individuals with problem behaviors
(McDonnell et al., 2015) and whether educators have the proper training to educate these
individuals alongside their peers (Horner, 2000). Without adequate treatment, people who
exhibit SIB jeopardize their educational success and increase long-term socialization
problems (Durand & Moskowitz, 2015; Reichle & Moore, 2014).
Impact of SIB on caregivers. The challenges associated with SIB also strain the
families of those individuals (Salomone et al., 2014). Self-injurious behaviors are
persistent and often result in more stress on the caregiver than the core symptoms of ASD
(Matson et al., 2009). Considering that such behaviors are difficult to deal with on a dayto-day basis, the impact on families usually depends on the severity of SIB (Durand &
Merges, 2001; Erturk et al., 2017). Parents and caregivers of children with severe SIB are
frequently concerned, possibly to the point of anxiety, about their children’s behavior
(Dimian et al., 2017). Children who engage in SIB usually do not stop without
intervention; thus, their behavior get worse as they grow older and becomes even more
problematic over time (Matson et al. 2009). Therefore, it is crucial to identify, prevent,
and resolve SIBs in young children as early in their development as possible (Dunlap et
al., 2006).
The Functional Reasons of Engaging in SIB
For decades, researchers have attempted to interpret the function of SIBs and
what such behavior might be serving for the individual who engaged in them. It is
suggested that these behaviors are not only responses that require termination, but one
should also attempt to identify what the individual is communicating through his/her
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behavior (Durand & Merges, 2001). A growing number of research links communication
deficits to the possibility of individuals engaging in SIB (Boesch et al., 2015; Durand &
Merges, 2001). Koegel et al. (1996) proposed that SIB often occurs as a result of having
communication and social difficulties, and that these difficulties are directly related to the
nature and endurance of their behavior. Therefore, SIBs may have a communicative
function (Koegel, Robinson, Koegel, 2009). In an attempt to understand the motivation
for SIB, some researchers (e. g., Iwata, Dorsey, et al., 1994; Oliver, Petty, Ruddick,
Bacarese-Hamilton, 2012) have focused on the environmental determinants of SIB and
proposed that SIB is a learned phenomenon maintained through a person’s interaction
history with their social or physical environment. Also, Emerson (1990) and Iwata,
Dorsey, et al. (1994) indicated that the behavior might be reinforced through external
sources or that the behavior itself may produce some form of intrinsic reinforcement.
Accordingly, SIBs may serve a social function (Reichle & Wacker, 2017), which means
that social responses could trigger SIB (Carr & Durand, 1985; 1989). In certain instances,
SIB can: (1) elicit attention and comfort from others, (2) serve as an escape to avoid
difficult tasks, (3) provide access to desirable tangible items and preferred activities, and
(4) produce sensory reinforcement (Reichle & Wacker, 2017; Repp & Horner, 1999).
Self-injurious behavior may be influenced by others’ behavior through reciprocal
reinforcement, which exists when SIB is reinforced by a response (Oliver et al., 2012).
According to Michael (1993) and Sundberg (1993), certain events may trigger SIB, such
as, attention deprivation which evokes SIB to attract attention which acts as the
reinforcement to continue eliciting SIB to get more attention. Also, when SIB is exhibited
to escape tasks, then allowing escape reinforces SIB and makes it more likely to occur
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(Michael, 1993; Oliver et al., 2012). Therefore, most occurrences of SIB produce
observable advantages for the individuals displaying these behaviors. This emphasizes
the critical need for interventions to substitute SIB with safer behaviors that serve the
same function (Iwata, Pace et al., 1994).
Applied Behavior Analysis
Researchers have attempted a wide variety of interventions in an effort to help
children with ASD (McEachin, Smith, & Lovaas, 1993). Though it seems that there is no
single, universally best suited and effective method for children with ASD (Simpson,
2004), it is evident that the best interventions are those that combine different
multidisciplinary practices based on individual needs such as ABA (Simpson, 2004).
Applied behavior analysis has emerged as a promising intervention for children with
ASD (McEachin et al., 1993), and is based on B. F. Skinner’s (1957) work in studying
behavior and its connection to the process of learning. Applied behavior analysis is a
scientifically based practice for treating individuals with ASD (Simpson, 2005) because it
is helpful in increasing appropriate behaviors, such as language and social skills and
reducing problem behaviors such as SIB and aggression (McEachin et al., 1993). Some
researchers found that ABA improved behavior to the point that it could offer significant
improvements in the overall functioning of children with ASD (McEachin et al., 1993).
Cooper, Heron, and Heward (2007) defined ABA as "the science in which tactics derived
from the principles of behavior are applied systematically to improve socially significant
behavior and experimentation is used to identify the variables responsible for behavior
change" (p. 20). It is necessary to carefully examine these variables, or intervention
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methods, through data collection and analysis and identify if one can maintain an
effective intervention or discontinue an ineffective one (Donaldson & Stahmer, 2014).
Ayllon and Michael’s (1959) study is reported to be one of the first studies
derived from utilizing ABA. This study sought to improve the functioning of 19 patients
with schizophrenia and other psychiatric diagnoses. The participants exhibited problem
behaviors maintained by gaining attention, accessing desirable tangible items, and
escaping/avoiding demands/task. After a period of systematic observation of problem
behaviors for each participant, the researchers implemented extinction strategies (removal
of attention) versus a combination of extinction and reinforcement in order to decrease
the problem behaviors and increase appropriate behaviors. The results demonstrated
gradual reductions in problem behaviors across the participants. Their methods have been
used to further the study of ABA as a treatment for broader psychiatric issues.
Over the past decades, researchers started to apply these principles of behavior
to many socially-related problem behaviors and developmental disabilities (Dixon et al.,
2012). The application of operant principles and experimental approach to the analysis of
human behavior appeared as an independent discipline of science in the 1960s with the
purpose to provide explanation of critical social problems in a systematic and
individualized way (Dixon et al., 2012). In the preliminary edition of the Journal of
Applied Behavior Analysis, Baer, Wolf, and Risley (1968) described seven dimensions of
applied behavior analysis and proposed that the behavioral research should be "applied,
behavioral, analytic, technological, conceptually systematic, and effective, and it should
display some generality" (p. 92). After many years of finding that children with ASD
produced only poor or temporary improvements in treatment, researchers in the mid-
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1980s started to report tangible accomplishments with some early intervention programs
(e.g., Lovaas,1987; Smith, 1999). In this era, though the ASD intervention options sought
were mostly ineffective, the findings of Lovaas’s (1987) study became an important
milestone that contributed to the behavioral interventions for individuals with ASD.
Being a pioneer in this field, Lovaas (1987) is well known for a study of intense
behavioral treatment that was utilized with very young children with ASD. This new
trend of research outlined a significant advancement in the nature of severe problem
behavior and showed that responses such as SIB could be interpreted as responses
serving to obtain access to reinforcers such as social attention (Durand, 1987). The
behavior analysis field has produced tremendous progress in understanding the influence
of social reinforcement and treating SIB among individuals with ASD since the 1980s,
but there is still much to do (Reed et al., 2013).
ABA principles and components. Interventions based on ABA adhere to an
operant model which concludes that learning is the outcome of consequences that come
after the behavior and these consequences determine the probability of a behavior
occurring again in the future (Baer et al., 1968). The operant model includes three major
parts: (a) an antecedent, which is an event or experience that happens prior to a behavior
and causes or triggers the behavior; (b) a behavior or response (or lack of response) from
an individual; and (c) a consequence that occurs after the behavior and the value of which
can increase, decrease, or maintain the behavior in the future (Kearney, 2008). Applied
behavior analysis-based early intervention empirically supports children with ASD to
achieve desired outcomes (Kates-McElrath & Axelrod, 2006). Applied behavior analysis
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is based on seven core components combined to produce a behavioral treatment that has
appeared to be the leading research-based intervention for children with ASD.
In order to enhance ABA benefits, ABA programs require consistent, intense,
and constant feedback and correction of a child’s behavior (Ryan, Hughes, Katsiyannis,
McDaniel, & Sprinkle, 2014). Hence, intense one-on-one instruction is suggested at the
beginning of the intervention (e.g., 20–30 hours per week), and parent participation is
essential to ensure that learned behaviors are generalized across environments (e.g., home
and school) (Ryan et al., 2014). As the new behavior substitutes the old behavior and
becomes more automatic, the parent or teacher implementing the intervention should
methodically reduce interaction and feedback with the child during the targeted behavior
(Ryan et al., 2014).
ABA research. Empirical validation for behavioral intervention is derived from
the research of Lovaas (1987). As a clinical psychologist, Lovaas (1987) first provided
evidence of the effectiveness of ABA programs for children with ASD. In this seminal
study Lovaas (1987) evaluated a behavioral treatment program for two groups of
participants with ASD; the experimental group (n=19) received intensive one-to-one
treatment for more than 40 hours per week for two years or more, while the control group
one (n=19) received a minimal one-to-one treatment for about 10 hours or less for two
years or more. The children were under four years of age in order to allow some of them
to catch up with their typical achieving peers in first grade. Lovaas (1987) used the
principles of behavioral therapy and positive reinforcement of desired behaviors and
punishment to help the participants to develop skills (e.g., verbal requests, imitation,
teaching expressive and early abstract language) while simultaneously reducing the
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participants' problem behaviors such as SIB. The results revealed that nine out of 19
participants in the experimental group finished first grade in regular classrooms without
any special education services, their IQ average range increased, and they had made
significant progress in their educational performance. At a follow-up, the experimental
group children did substantially greater than the control group children and 47% of the
experimental group participants achieved an average intellectual and educational
functioning in contrast to only 2% of the participants in the control group. The findings
also indicated that during treatment the participants showed a broad improvement across
all observed behaviors and decreased in SIB.
A followed-up study of the experimental group in Lovaas's (1987) study was
conducted by (McEachin et al., 1993), McEachin and colleagues aimed to assess the
participants at a mean age of 13 and whether they maintained the treatment gains. The
results indicated that one of the nine children from the experimental group who had
attended a regular class at the age of seven was in special education classroom; the other
eight children had achieved average scores on intelligence and adaptive behavior tests at
the same level of their peers without disabilities. Furthermore, the findings demonstrated
that the problem behaviors decreased in the experimental group and they exhibited more
adaptive behaviors compared to the control group. These results, therefore, revealed that
ABA as a behavioral treatment might produce long-term effects and significant gains for
children with ASD.
Summary
Applied behavior analysis-based early intervention is empirically supported to
help children with ASD achieving desired outcomes. Applied behavior analysis helps to

31

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
increase appropriate behaviors such as language and social skills while reducing problem
behaviors such as SIB and aggression. Research found that behavioral treatment
progressed to the point that it could offer significant improvements in the overall
functioning of children with ASD. Research also highlights that ABA is an effective
program that helps young children to make significant progress in their educational
performance and facilitates their inclusion in regular classrooms with their peers without
disabilities.
Treatment of SIB in ASD
Multiple models of intervention for SIB in individuals with ASD have been
utilized in schools and have been empirically evaluated (Minshawi et al., 2014). Some of
these models are pharmacological, neurobiological, and behavioral interventions.
Pharmacological Treatment of SIB
The use of medications to decrease problem behaviors such as SIB has a shorter
history than the use of physical restraint (Matson & Boisjoli, 2009). The beginning of
present-day pharmacological treatment began with the introduction of chlorpromazine in
1952 which is used to control and reduce problem behavior (Matson & Boisjoli, 2009).
The pharmacological treatment defines as the use of medications to reduce problem
behaviors such as SIB, property destruction, and physical aggression (Matson & Boisjoli,
2009). Using of pharmacological treatment can assist treating or maintaining reduced
rates of SIB in individuals with ASD in conjunction with behavioral interventions,
particularly for individuals exhibiting SIB maintained by automatic reinforcement
(Mahatmya, Zobel, & Valdovinos, 2008).
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Luiselli, Blew, and Thibadeau (2001) evaluated the effectiveness of
antidepressant medications to treat aggression and SIB in two individuals with
developmental disabilities (one with ASD). The findings suggested that sertraline (a
serotonin selective reuptake inhibitor) was effective in decreasing SIB in one participant,
while clomipramine (a tricyclic antidepressant) only decreased SIB with doses under 125
mg, and when the doses were increased, the medication was found to cause increase SIB.
Also, Carminati, Perreaz, and Carminati (2016) found that using low-dose venlafaxine
decreased aggressive behaviors and SIB in an individual with ASD (Carminati, Perreaz,
& Carminati, 2016).
In contrast, some studies such as King, and Davanzo (1996) and Potenza, Holmes,
Kanes, and McDougle (1999) found that antidepressants were not effective in treating
SIB in individuals with ASD. For example, King and Davanzo (1996) evaluated the
effectiveness of buspirone drug in reducing aggression and SIB for 26 individuals with
and without ASD (aged 25–63 years). Buspirone was found to reduce aggression and SIB
only when given to individuals without ASD. Also, buspirone seemed to exert a greater
effect on aggression than SIB. Overall results showed that the levels of SIB and
aggression increased in individuals with ASD who were given this drug. Similarly,
Potenza et al. (1999) examined the efficacy and tolerability of olanzapine in the treatment
of children, adolescents, and adults with pervasive developmental disorders (8
Individuals with ASD) who exhibited problem behaviors such as SIB. Although, the
results showed that there was a reduction in the intensity of SIB; the drug had significant
adverse effects in some participants as it increased appetite, weight gain, and sedation. A
further concern was raised by Matson and Neal (2009) concerning the over prescription
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of medications to individuals with developmental disabilities. Also, when a drug is
prescribed with little to no empirical data, or the misuse and sometimes overuse of
medications can have harmful effects on individuals with ASD (Matson & Boisjoli,
2009).
Overall, the use of antidepressants is not recommended for children with ASD
given the severity of potential side effects (Mahatmya et al., 2008). As such, it may
discourage the use of medication to eliminate problem behaviors (e.g., SIB) (Luiselli et
al., 2001). Some researchers suggested that, when problem behaviors are present,
behavior-based approaches should be considered together with the implementation of
pharmacological intervention (Bradley & Cheetham, 2010; Carminati et al., 2016;
Matson & Neal, 2009).
Neurobiological models of SIB
In neurobiological models, it is assumed that SIB could be the consequence of a
variety of etiologies which, in turn, include a variety of environment-brain-behavior
relationships (Symons, 2011). Neurobiological models that have been involved in the
pathophysiology of SIB include serotonin (5-HT), dopamine, glutamate, opioids, and
GABA (Minshawi et al., 2015). Over the past decades, different views have been
presented concerning the role of pain in SIB (Minshawi et al., 2015). Pain is a
complicated biological event that has sensory and emotional elements (Summers et al.,
2017). Sandman and Kemp (2011) proposed that the addictive traits of high endogenous
opiates could be responsible for maintaining SIB. Sandman and Kemp assumed that SIB
results in pain and the experience of pain results in the release of opiates, which make the
individual who engages in SIB has the tendency to exhibit SIB to receive the euphoric

34

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
(pleasurable) effects of increased circulating opiates (i.e., SIB acts as an “addiction” to
this individual). Therefore, the decrease in SIB after treatment with opiate blockers can
produce evidence for the opiate hypothesis of SIB. Evidence from some investigations
have found evidence of opiate blockers to be effective in diminishing SIB (Adler et al.,
2015; Sandman & Kemp, 2011). However, there are limited number of research to
support this conclusion (Adler et al., 2015). Furthermore, Minshawi et al. (2015)
investigated the role of serotonergic system in SIB in individuals with ASD, and found
that, this system is associated with the behavioral expression of adults with ASD,
however, the role of serotonergic system is not well known, as the results from research
have not been consistent. Similarly, Janusonis (2008) found that serotonergic system did
not inform the diagnosis or pathophysiology of ASD. Yet, the serotonergic system is
considered one of the most consistent outcomes in biological psychiatry (compared to
other systems such as dopamine, glutamate, and GABA) in individuals with ASD
(Janusonis, 2008; Minshawi et al., 2015).
Behavioral Treatments of SIB
One of the most prominent models for SIB develops from the field of ABA
(Summers et al., 2017). The behavioral based approach tends to be function-based, as it
relies on the results of a functional analysis or functional assessment to identify the
function of a behavior (i.e., SIB) and develop an intervention to eliminate such function
of the behavior (Clay et al., 2017). Differential reinforcement of alternative behavior
(DRA) is an approach that includes withholding reinforcement for problem behavior and
reinforcing an appropriate replacement behavior (Fisher et al., 2018). One of the most
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well-known forms of DRA includes the teaching of a communication response or
functional communication training (FCT) (Carr & Durand, 1985; Clay et al., 2017).
Functional Communication Training. Functional communication training is
under the umbrella of differential reinforcement of alternative behavior (DRA) treatment
(Fisher et al., 2018) in which “an individual is taught an alternative response that results
in the same class of reinforcement identified as maintaining problem behavior and the
problem behavior is typically placed on extinction" (Tiger et al., 2008, p. 4). Functional
communication training is an effective and well-established intervention for a variety of
problem behaviors, including SIB (Fisher et al., 2018). Multiple research teams (Boesch
et al., 2015; Carr & Durand, 1985; 1989; Casey & Merical, 2006; Davis et al., 2012;
Durand & Carr, 1991; Harding et al., 1994; Olive, Lang, & Davis, 2008; Rooker et al.,
2013; Shirley et al., 1997; Wacker et al., 2005; Zangrillo, Fisher, Greer, Owen, &
DeSouza, 2016) have evaluated the effectiveness of FCT and found that FCT produces
immediate decline in problem behaviors including SIB and develops alternative
communicative responses.
The purpose of providing alternatives that serve the same function as SIB is often
to aid communication (Cipani, 1990). Therefore, individuals with SIB need a means of
appropriate communication to replace SIB with desirable alternative behaviors (Koegel et
al., 1996). Functional communication training serves to replace SIB with a socially
appropriate communication response, which is used to obtain reinforcement (Kurtz et al.,
2011). One of the benefits of FCT is that intervention outcomes are more likely to be
maintained and generalized because communication responses prompt trained and
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untrained caregivers to deliver differential reinforcement properly (Fisher, Kuhn, &
Thompson, 1998).
Functional communication training is effective when there is functional
equivalence between all elements of the treatment and the reinforcers that maintain
problem behavior (Durand & Carr, 1985). If functional equivalence is established, then
SIB decreases (Reichle & Wacker, 2017). For example, if a person is taught a
communicative response such as “Break” or “Break please” to reduce escape-maintained
SIB, then verbal requests produce the desired outcome (break) rapidly and consistently,
whereas SIB produces the same result slowly and inconsistently. The verbal demand will
ultimately replace SIBs as the modal form for requesting the break. Although SIB and the
phrases "Break" or "Break please" have different forms, they both serve the same
function, which is generating escape from demand (Carr & Durand, 1985; 1989; Vollmer
& Smith, 1996). Furthermore, to prevent reinforcing problem behavior unintentionally
and to strengthen socially acceptable alternatives, FCT should be preceded by a
functional analysis (FA) (Tiger et al., 2008).
Functional Analysis. Functional communication training typically utilizes FA,
which is the most effective tool for identifying the purpose of problem behavior (Repp &
Horner, 1999; Vollmer & Smith, 1996). Functional analysis is direct observation used to
examine a particular hypothesis concerning the reasons for engaging in problem
behaviors (Casey & Merical, 2006), particularly in identifying the environmental events
that serve as reinforcers for problem behavior and the conditions that trigger it (O'Reilly
et al., 2005). O’Neill et al. (2015) demonstrated that the primary focus of FA is to
identify connections between antecedents, consequences, and problem behaviors. This
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process involves comparing many different conditions to test whether certain conditions
correlate with problem behaviors; on the contrary, or that such conditions are connected
with low levels or no problem behavior at all (O’Neill et al., 2015). When FA is
employed, the individual is exposed systematically and repeatedly to specific conditions
(similar to that used by Iwata, Dorsey, et al., 1994). These conditions include attention,
escape/demand, play, and alone.
Fuhrman, Fisher, and Greer (2016) reported that when FCT is preceded with a
FA, it decreased problem behaviors by at least 90% and is more efficient than other
behavioral interventions that do not use FA. One of the reasons that make FA more
effective is that FA evaluates not only the basis of response topography but also the
function the behavior serves (Vollmer & Smith, 1996). For instance, if two individuals
are displaying the same forms of head-banging, such behavior might serve as an escape
function for one individual but serves to seek attention for the second individual. It is
noteworthy that more attention has been paid in recent years toward improving some
aspects of FA since Iwata, Dorsey, et al. (1994) emphasized the importance of identifying
particular behavioral functions as well as to provide accurate results to better understand
the different variables that produce or maintain problem behaviors. The efforts to
enhance FA include better identification of discriminative stimuli (e.g., service provider
and room characteristics), motivating operations (e. g., satiation and deprivation), and
session duration (McCord & Neef, 2005).
Iwata, Pace, et al. (1994) evaluated the factors of SIB in 152 individuals with
developmental disabilities. The results showed that 38% of the participants exhibited
SIBs maintained by social negative reinforcement (e.g., escape from task demands), 26%
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of the participants displayed SIBs maintained by social positive reinforcement (e.g.,
attention), and 26% of the participants exhibited SIB maintained by automatic
reinforcement (e.g., sensory stimulation); the remaining cases included multiple
controlling variables or were not interpretable because of high variability in their
behavior. The experimenter manipulated each of these conditions suspected to contribute
to the occurrence of the problem behavior or SIB.
Iwata, Dorsey, et al. (1994) evaluated certain environmental events comprised of
physical and social manipulations suspected to influence the occurrence of severe SIB
exhibited by nine individuals with developmental disabilities (DD), one of which had
ASD. The participants were observed during four different experimental conditions using
a multi-element design. These conditions included attention, demand, alone, and
unstructured play. In the attention condition, participants were given attention contingent
upon each episode of SIB, while all other responses displayed by the participant were
ignored. The purpose was to evaluate whether or not SIB was maintained by positive
reinforcement as a result of gaining attention. In the academic demand condition, the
therapist presented a learning trial (identified as difficult for the participant) using a
graduated three-prompt procedure whenever the participant exhibited SIB. The therapist
immediately terminated the trial and turned away from the participant for approximately
30 seconds in order to evaluate whether or not SIB was maintained by negative
reinforcement as a result of escaping demanding situations. In unstructured play, a variety
of toys were available within the participant's reach and no related educational tasks were
presented and engaging in SIB was ignored. This condition served as a control procedure.
Finally, in the alone condition, the participants were placed in the therapy room alone,
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without access to toys or any other materials that could serve as external sources of
stimulation. The purpose was to assess whether SIB was maintained by automatic
reinforcement. The results showed that six of the nine participants showed higher levels
of SIB that are consistently associated with a particular stimulus condition. Specifically,
four participants exhibited a high rate of SIB in the alone condition, one participant
engaged in SIB as a way of gaining attention, and two of the participants exhibited a high
rate of SIB to escape demanding situations. Functional analysis is also used to manipulate
antecedents by changing what occurs in the environment prior to the display of a problem
behavior in order to reduce SIB.
Alternative Response. After administering FA, FCT intervention is introduced
and based on the same reinforcers that are known to cause SIB in order to replace them
with more socially acceptable responses (Carr & Durand, 1985; Tiger et al., 2008).
Selecting the most appropriate alternative means of communication or the functional
reinforcer depends on the individual's abilities; some individuals may use verbal speech,
augmentative alternative communication, or a combination of both (Battaglia, 2017). If
the participant in some way refuses to complete a specific task that he or she has been
given and engaged in SIB to escape from completing that task, the interventionist work s
directly with the demand situation by teaching the participant alternative and acceptable
communication skills to escape the work. The interventionist also directly manipulates
the task situation by making it less aversive for the participant by reducing the task
difficulty or minimizing the time required to complete the task (O'Reilly et al., 2005).
Therefore, the participant is more likely to display appropriate behaviors such as using
communication, which is more effective for attaining the reinforcer (Casey & Merical,
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2006). It is important to note that, in the case of escape-maintained problem behavior
(i.e., SIB) the functional reinforcer is granting access to escape, while the reinforcers
such as any preferred items (e.g., iPad, toys) is the alternative reinforcers (Zangrillo et al.,
2016).
Importance of alternative response. Carr and Durand (1985) emphasized the
significance of directly associating the practical function of the communicative act
chosen for intervention with the information collected through FA, because sometimes an
individual does not display problem behaviors until environmental demands outweigh the
individual’s capabilities (Boesch et al., 2015). Cipani (1990) explained that the
presentation of difficult tasks increases the frequency of SIB. Alternately, replacing these
difficult tasks with easy requirements produces low rates of SIB. A verbal request such as
“I'm tired” or “I need help” might produce termination of ongoing tasks or provide the
requested help. These verbal behaviors/requests, called mands, maintain both positive
and negative reinforcement operations (Cipani, 1990). Thereby, the selection of a
communicative alternative that serves the same social function as problem behavior
reduces the rate of SIB. Consequently, in the absence of identifying the variables that
motivate and maintain problem behavior, any treatment is a mere guess of what is needed
(Reichle & Wacker, 2017). This underpins the importance of considering the functions of
all problem behaviors before undertaking interventions to eliminate them (Oliver et al.,
2012). When the function of the individual's behavior has been identified, it is crucial to
develop a FCT program that matches this function (Nevin & Wacker, 2013).
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FCT and Extinction
Carr and Durand (1985) evaluated the use of FCT to replace problem behaviors
with more appropriate behaviors in four children who exhibited problem behaviors that
included aggression, tantrums, and SIBs. Functional analysis was conducted to determine
the function of problem behaviors. The authors manipulated the conditions (attention and
escape) by presenting high versus low levels of attention for the attention condition and
easy versus difficult tasks for the escape condition. The FA results proposed that limited
teacher attention was connected with the occurrence of problem behavior for one child.
Functional communication training was implemented to replace the problem behaviors
with more appropriate behaviors. For escape from difficult task, the participants were
taught the phrase “I don’t understand,” while for the attention-seeking phrase, the
participant were taught to say, “Am I doing good work?” The researcher also alternated
the escape and the attention conditions. In some settings, they taught and prompted the
participants to communicate the phrase that matched the situation that produced a
problem behavior while in other settings they taught the children to communicate the
phrase that did not match the function of their behavior problem. The results indicated
that the problem behaviors were reduced, while the verbal requests increased and
replaced the problem behaviors with more appropriate responses as a result of FCT. Also,
the findings demonstrated that the communicative phrases that were chosen to replace the
problem behavior must be functionally related to the controlling stimuli, and
communicative phrases that were functionally unrelated were ineffective in decreasing
problem behaviors (Carr & Durand, 1985).
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Most of the studies that have examined FCT follow the procedures used by Carr
and Durand (1985) and report similar results. Functional communication training is an
excellent treatment option when the behavior is socially mediated, and it offers multiple
paths to reinforcement. For example, Boesch et al. (2015) reported similar results when
evaluating the effects of FCT and a thinning schedule of reinforcement for an individual
male with severe autism exhibiting SIB wherein the researchers implemented a
behavioral training package. This study hypothesized that FCT with a thinning schedule
would lead to decrease in SIB and increase in socially appropriate communication skills.
The participant was taught first to sign “want” to request the wrist weights, which were
used as reinforcement to replace face slapping. The access to wrist weights was delivered
on a fixed-interval schedule. Then, the authors faded the wrist weights gradually since it
was considered intrusive and socially inappropriate while SIB was placed on extinction.
The results indicated reduction in SIB paralleled with an increase in socially appropriate
responses and improvements on task engagement by the participant.
FCT without extinction. Some researchers (e.g., Casey & Merical, 2006; Davis
et al., 2018; Hagopian, Fisher, Sullivan, Acquisto, & LeBlanc, 1998) have found that
problem behavior can be efficiently managed if a problem behavior is not placed on
extinction, which has proven to be successful as long as the problem behavior gets less
frequent reinforcement than the alternative responses (Peterson et al., 2017). Fisher et al.
(2018) pointed out that FCT may or may not include extinction for the problem behavior.
This means that when a problem behavior is known to be maintained by escape from
demand, FCT requires teaching the individual to request help in a socially appropriate
fashion. For instance, training the child to say “help” or “help please” whenever he/she
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needs help rather than engaging in problem behaviors. Thus, in lieu of extinction, some
researchers have turned to concurrent schedules of reinforcement during FCT. Casey and
Merical (2006) evaluated the effectiveness of FCT without any further intervention
procedures with one student with autism who engaged in severe problem behaviors
including SIB, aggression, and property destruction, and was fully included in a public
middle school. It was determined that the participant engaged in SIB to escape from
demands. The results indicated that FCT was effective without implementing additional
procedures and SIB decreased to zero occurrences. Also, a two-year follow-up study on
intervention outcomes demonstrated that there were no occurrences of SIB or other
related problem behaviors after introduction of the intervention.
FCT Generalization
The positive conclusion of the above studies generated interest to expand research
into the efficacy of FCT post implementation and whether skills acquired through FCT
could be generalized. Stokes and Baer (1977) emphasized the potential role of naturally
maintaining contingencies of newly established behaviors in an environment where the
learner is supposed to apply the behavior. It is necessary to identify whether reinforcers
are naturally available in the absence of additional treatment. In an attempt to integrate
FCT in home settings, Wacker et al. (2005) trained parents of 25 children with
developmental and behavioral disorders (13 of 25 participants exhibited SIB) to
implement FA and FCT at home settings over a period of four years. The children’s
parents conducted all FA and FCT sessions in a designated room of their homes. This
study was administered in five phases. First, FA was used to identify the events that
maintained the problem behavior. Second, pre-treatment probes evaluated the occurrence
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of problem behaviors across multiple stimulus conditions, such as people, settings, and
tasks. Third, the FCT treatment program was implemented. Fourth, the probes were
repeated across an individualized selection of untrained people, settings, and tasks to
evaluate the generalization of treatment effects. Fifth, FCT treatment was reinstated for
five participants who displayed problem behaviors during Phase 4. The results showed
that FA and FCT were efficient and acceptable procedures by the parents and decreased
problem behaviors by an average of 85%. Also, around 75% of the children exhibited at
least 90% reduction in problem behaviors. Only one child did not benefit from the
intervention. Finally, FCT showed that stimulus generalization concerning reductions in
total problem behaviors was observed; however, the result also indicated that the
occurrences of stimulus generalization across persons and settings was higher than
generalization across tasks.
Harding et al. (1994) trained seven parents to administer assessments using a
prescribed hierarchy of antecedent and consequence treatment elements for their children
who displayed problem behaviors. FCT was combined with positive attention (DRA)
when the child complied and completed the task. The authors used FCT to teach the child
to solicit help or said "help" if he/she needed it. The results showed that all seven
children exhibited 100% appropriate behavior during the free play control condition. The
parents also were satisfied with the changes in their children's behaviors.
Durand and Carr (1991) assessed the effectiveness of using FCT with three
students exhibiting severe SIBs. They also evaluated the long-term effectiveness and
possible transfer of FCT results across teachers and settings over extended time periods.
An FA evaluated baseline, attention, and escape conditions. The researcher manipulated
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these conditions by presenting easy and difficult stimuli using a backward chaining
procedure. The students were then taught alternative responses for attention and escape
using FCT. The results showed that SIB was reduced for each student following FCT
with an increase in communicative responses. Furthermore, the effectiveness of
communicative responses transferred across several stimulus dimensions including
teachers, classrooms, and new tasks, which were maintained for 18 to 24 months
following the intervention.
FCT Maintenance
The literature has shown that maintaining long-term effects of FCT is essential
because it makes the intervention sustainable over time (Durand & Carr,1991; Wacker et
al., 2005). In order to achieve long-term maintenance of the FCT intervention,
appropriate behavior should persist during changes in the antecedent and consequent
stimuli (Nevin & Wacker, 2013). Mace and Nevin (2017) proposed that even when the
intervention seemed to be effective during implementation, the treatment is considered
successful only if its effects persists following discontinuation of the intervention. Thus,
Wacker et al. (2011) advocated the need for long-term treatment to enhance maintenance
and keep appropriate behavior persistently high and stable, while problem behavior
continued to be low and stable even when the treatment is challenged. This could be
achieved by gradually strengthening socially acceptable behavior through reinforcement
over repeated treatment sessions to the point that it persists and weakens the problem
behavior until it fails to reoccur (Nevin & Wacker, 2013). Harding et al. (2009) indicated
that, long-term treatment effects of FCT occurred only after about seven months of
continued intervention, and when the problem behavior was repeatedly placed on
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extinction until it ultimately failed to resurge. Mace and Nevin (2017) proposed that
providing consistent reinforcement for prosocial behavior makes functional
communication response (FCR) more resistant to disruption than providing inconsistent
reinforcement, and that will help to maintain and generalize the alternative behavior. The
delivery of alternative reinforcement might also assist to mitigate the influences of
deprivation resulting from unavailable reinforcement (Fisher et al., 1998).
Although FCT is credited for its effectiveness over long periods of time (Durand
& Carr, 1991), a relatively small number of studies has evaluated longer-term
maintenance of FCT for decreasing problem behaviors (Durand & Merges, 2001; Erturk
et al., 2017; Reichle & Wacker, 2017). Durand and Carr (1991) assessed the effectiveness
of using FCT with three students exhibiting severe SIBs. They also evaluated the longterm effectiveness and possible transfer of FCT results across teachers and settings over
extended time periods. An FA evaluated baseline, attention, and escape conditions. The
researcher manipulated these conditions by presenting easy and difficult stimuli using a
backward chaining procedure. The students were then taught alternative responses for
attention and escape using FCT. The results showed that SIB was reduced for each
student following FCT with an increase in communicative responses. Furthermore, the
effectiveness of communicative responses transferred across several stimulus dimensions
including teachers, classrooms, and new tasks, which were maintained for 18 to 24
months following the intervention.
Durand and Carr (1992) conducted another study to evaluate the effectiveness of
FCT in decreasing attention-maintained problem behavior and maintenance of its
effectiveness with untrained people for 19 children who exhibit problem behaviors. The
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researcher divided the participants into two groups. Participants in the first group were
taught to request attention from the therapist using a verbal request such as "Am I doing
good work?" while the problem behavior was placed on extinction. In the second group,
the children were also taught a verbal request; however, this request was to say their
names. The students in the second group were exposed to time-out from positive
reinforcement as a consequence for their problem behavior. In order to evaluate
maintenance of FCT and time-out with other trainers, the researcher assigned
undergraduate trainers who were unaware of the intervention history. The trainers were
instructed to conduct academic sessions with the participants; however, they were not
instructed how to respond to problem behaviors. The results showed that both treatments
were effective in reducing problem behaviors for all the participants; however, when
unaware trainers taught the participants, the problem behaviors of the second group
returned to baseline. However, the behaviors of the FCT group were maintained at the
post-intervention evaluation.
FCT Limitations
Over the last few decades, researchers have shown a growing interest in applying
FCT as a treatment for SIB (Carr & Durand, 1985; 1989; Iwata, Dorsey, et al., 1994;
Oliver et al., 2012). To explore higher efficacy, the structure of FCT has been modified
and combined with other strategies, such as introducing consequences for problem
behavior (Hagopian, Fisher, Sullivan, Acquisto, & LeBlanc, 1998), using FCT with and
without extinction (Fisher et al., 1993), combining FCT with thinning schedules (Lalli et
al., 1995), and implementing FCT in natural environments (Durand & Carr,1991; Wacker
et al., 2005). Despite the fact that FCT has empirical support (Kurtz et al., 2011) and that
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it is among the most efficient and well-known reinforcer-based treatments for problem
behavior in applied behavior literature (Tiger et al., 2008), little is known about how it
maintains long-term effects on SIB (Erturk et al., 2017; Mace et al., 2010; Reichle &
Wacker, 2017).
Concerns have been raised about the failure of FCT to maintain new alternatives
to problem behavior and the reoccurrence of problem behavior (Reichle & Wacker,
2017). Some researchers have proposed that individuals with ASD who were provided
with FCT to eliminate or mitigate occurrence of SIBs, had a significant resurgence of
SIBs (Durand & Merges, 2001). One of the reasons for reemergence of problem behavior
can be attributed to the difficulty of service providers to reinforce communication
consistently; therefore, reinforcement may be delayed or denied due to the provider’s
other responsibilities. If reinforcement of communication is frequently delayed or denied,
appropriate responses reduced, and problem behavior may reoccur (Fisher et al., 1998).
Others found that FCT although alternative reinforcement efficiently decreased problem
behavior, which increases the chances of its resistance to extinction (Mace et al., 2010;
Pritchard, Hoerger, Mace, Penney, & Harris, 2014). Therefore, certain adaptations in
FCT are required to enhance FCT’s effectiveness in conditions in which it is not practical
to deliver a particular reinforcement frequently, such as teaching individuals to tolerate
the unavailability of the reinforcer (Fisher et al., 1998).
The Resurgence of SIB during FCT
Nevin and Wacker (2013) have suggested that increased reinforcement in the
treatment setting could lead to undesired adverse effects, such as an increase in the
persistence of the SIB, after the intervention is completed. This aspect of behavioral
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persistence is based on behavioral momentum theory (BMT) Nevin & Shahan, 2011;
Wacker et al., 2011). BMT provides an understanding about relationships between the
environmental contexts and the reinforcement of behaviors and how such relationships
affect and contribute to behavioral persistence and relapse (Podlesnik & DeLeon, 2015).
Accordingly, resistance to change coincides with the strength or weakness of a behavior’s
reinforcement; therefore, the termination of problem behavior is dependent on the
strength of reinforcing an alternative behavior. When the alternative behavior is not
reinforced in higher rates than the targeted problem behavior, “resurgence,” or “relapse”,
of the problem behavior is expected (Kennon & Wacker, 2015; Nevin & Shahan, 2011;
Nevin & Wacker, 2013; Pritchard et al., 2014; Volkert, Lerman, Call, & TrosclairLasserre, 2009). Resurgence is when SIB has replaced the learned communication
response and is considered a significant aspect of FCT that needs to be investigated in
applied research due to the potential lapse of treatment integrity in naturalistic
environments (Fuhrman et al., 2016).
Investigations have shown that FCT suppresses problem behavior under particular
conditions, but when a component of the FCT is eliminated (e.g., extinction), problem
behavior reoccurs (Derby et al., 1997). Some researchers attributed the failure of FCT
with extinction to prevent problem behavior from occurring again to the fact that the new
communication response and the problem behavior have become a member of the same
response class. Consequently, if the communication response and the problem behavior
are rationalized as similar responses, then reinforcement of communication might
interfere with the extinction of problem behavior (Fisher et al., 1993; Hagopian et al.,
1998).
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Peterson et al. (2017) explained the procedures for resurgence, which primarily
include three phases. First, at the baseline, the problem behavior is reinforced, and then
the second phase includes reinforcing an alternative behavior while SIB is placed on
extinction. Third, both the alternative response and problem behavior are placed on
extinction; therefore, if SIB reappears, a resurgence has occurred.
Wacker et al. (2011) recruited eight children with various developmental
disabilities (three of which had ASD) and engaged in SIB. who exhibited problem
behavior, including SIB, that was maintained by negative reinforcement. The participants
in this study received long-term FCT with intermittent extinction probes in which
manding and problem behavior were placed on extinction were conducted. These probes
were used to understand the persistence of problem behavior and appropriate behavior
when the effects of treatment were challenged by brief periods of extinction at different
points in the treatment process. Functional communication training continued to be
implemented until adaptive behavior persisted and problem behavior failed to reemerge
during extinction probes. Then, FCT was followed by four challenges that included
lengthened extinction sessions (from 5 to 15 min), presentation of a novel task, and a
mixed schedule of reinforcement that involved both appropriate and problem behavior,
which produced reinforcement. The findings confirmed the effectiveness of FCT in
reducing problem behavior and increasing the adaptive behavior for all participants. The
persistence of treatment effects across target behaviors demonstrated that FCT produced
long-term gains for all participants. The persistence of appropriate behavior and reduction
in problem behavior remained relatively stable across the presented challenges.
Therefore, Wacker et al. (2011) suggested that if maintenance of alternative behavior
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required more extended periods of treatment, then lengthening treatment in alternative
contexts might be a promising approach for both increasing appropriate behaviors and
reducing problem behavior.
Resurgence of problem behavior was also observed when the reinforcement
shifted from dense to lean schedules of reinforcement (Fisher et al., 2014; Volkert et al.,
2009). As a result, some researchers have developed multiple strategies to mitigate
resurgence that include using intermittent reinforcement or schedule thinning (e.g.,
demand fading) in order to mitigate the times in which a functional reinforcer is not
immediately available (Fisher et al., 2014; Fuhrman et al., 2016).
Demand Fading Procedures
Once the operant function of SIB is identified by conducting the functional
analysis (Hagopian et al., 1998), FCT will be initiated by teaching the child to emit an
appropriate communicative response to have access to the reinforcer that is responsible
for maintenance of problem behavior (Hagopian et al., 1998).Usually, FCT initially
includes delivering the requested reinforcers on a dense schedule of reinforcement
(Hanley, Iwata, & Thompson, 2001) and could result in a high rate of requesting the
reinforcement, which could be withheld or delayed (Fisher, Thompson, Hagopian,
Bowman, & Krug, 2000). For example, Peck Peterson and colleagues (2005)
implemented FCT to increase task engagement for two participants with developmental
disabilities who exhibited problem behaviors (e.g., SIB, aggression, tantrum) maintained
by escape from demands and access to tangible items. Although, both participants
quickly learned to request breaks and problem behaviors reduced to low levels; the
participants requested breaks frequently, and as a result, the engagement in task was still
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very low. This might be a problem for care providers for several reasons: (1) the
reinforcers the child requested might not be readily available (e.g., item availability), (2)
it might be unsuitable to deliver the reinforcer (e.g., escape from a hospital appointment),
and (3) providing a particular reinforcer may leave no time for other essential activities,
such as academic skills (Fisher et al., 2000; Sidener, Shabani, Carr, & Roland, 2006).
When such contingencies occur and reinforcement is discontinued or delayed, the
alternative responses are likely to be placed on extinction leading to resurgence or
reemergence of problem behavior (Fisher et al., 2000). Resurgence occurs when
previously eliminated responses (e.g., SIB) reoccur after an alternative response (e.g.,
FCR) has placed on extinction (Fisher et al., 2018; Volkert et al., 2009). Also, delivering
the requested reinforcers on a continuous schedule of reinforcement may not be an
acceptable long-term intervention for service providers or caregivers (Peck Peterson et
al., 2005). Thus, it decreases the acceptability of FCT as an intervention by the care
providers and might limit the implementation of such intervention on a long-term basis
(Peck Peterson et al., 2005).
To ensure functional equivalence of SIBs and to avoid the adverse effects of
extinction, researchers encourage implementation of FCT to be followed by a thinning
schedule of reinforcement to support maintenance of alternative communicative
responses (Boesch et al., 2015; Hagopian et al., 2011). Accordingly, schedule thinning
that follows FCT has been identified as a critical component of FCT in order to decrease
the number of requested reinforcers to rates that can be maintained by service providers
(Shamlian et al., 2016). The use of schedule thinning for appropriate communicative
responses is essential for responses that occur too frequently or at inappropriate times
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(Campos et al., 2017; Rooker et al., 2013; See Figure 2.1). Reducing the rate of requests
allows treatment to be implemented seamlessly in the natural environment, which
weakens problem behaviors and increases communication responses (Rooker et al.,
2013). Demand fading is a common scheduling procedure to combat this issue (Davis et
al., 2018; Fisher et al., 1993; Fisher et al., 2000). Hagopian and colleagues (2011)
described the use of demand fading, which includes increasing the number of demands
that need to be conducted (a) prior to the chance to emit the FCR or (b) prior to the FCR
that creates access to reinforcers.
The goal of FCT is to
produce reliable change in the
target behavior that will
maintain over time

The goal of demand fading is
to observe break requests
occurring at lower levels
relative to earlier points in
time

The goal in teaching break
requests is to produce a
socially appropriate behavior/
alternative to the problem
behavior

Figure 2.1. The Goal of FCT and Demand Fading (Kreibich et al., 2015).
Hagopian and colleagues (2011) reviewed 76 studies published from 1985 to
2009 and found 79% of these studies used FCT concurrently with extinction for problem
behavior (e.g., SIB), and only 29% reported to use FCT plus schedule thinning
procedures. Hagopian and colleagues found four schedule thinning procedures used in the
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aforementioned published literature including demand fading, delay schedules, response
restriction, and multiple schedules. Of the 29% studies that included schedule thinning,
only eight studies evaluated the use of demand fading for escape-maintained problem
behavior, which includes increasing the number of performance requirements (i.e.,
demands) to be completed prior to the FCR being reinforced. Demand fading was found
to have the most robust treatment to reduce problem behavior maintained by negative
reinforcement (Hagopian et al., 2011).
Lalli et al. (1995) evaluated the effects of response chaining or demand fading
following the implementation of FCT for three individuals who exhibited escapemaintained problem behavior; two individuals with SIB and one with aggressive
behavior. Functional communication training procedures included teaching the
participants an alternative escape response that was functionally equivalent to their
problem behavior. Then demand fading procedure was introduced to increase
participation in the task while the problem behavior was becoming extinct. The
researchers made the escape available contingent on the trained verbal response as well
as the completion of a specified number of steps in the task, which increased gradually.
Thus, the participant needed to complete all the requested steps before he/she got a break.
The results indicated that FCT in addition to extinction were effective in increasing
verbal responses, complying with requests, and decreasing problem behaviors. Also, low
rates of problem behaviors were maintained through demand fading phases when the
requirements for obtaining a break were increased. Similarly, Piazza, Moes, and Fisher
(1996) used DRA plus demand fading for one child with ASD who exhibited problem
behaviors consisting of SIB, aggression, and disruption maintained by escape from
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demands. The results showed that differential reinforcement of alternative behavior plus
demand fading decreased problems behaviors to near-zero levels and significantly
increased compliance.
In 2009, Volkert and colleagues evaluated whether resurgence would occur when
a newly taught alternative behavior was placed on extinction or was placed on a thinning
schedule of reinforcement for five children with ASD or DD who engaged in SIB,
aggression, or disruption maintained by escape from demands, attention, and/or access to
tangible items. Following a FA, FCT was introduced, and the participants were taught the
alternative response. The results demonstrated that FCT contributed in reducing problem
behaviors to low levels, and the alternative behavior also decreased for all participants
except one. In the last phase of this study, the reinforcers for the alternative behavior
were discontinued, or their rate thinned to promote response maintenance and
generalization to increase the practicality of the intervention. The results showed that all
participants displayed resurgence of problem behaviors when both extinction and thinned
reinforcement for alternative behaviors had been introduced. Although there is a need for
further research regarding using differential reinforcement and scheduled thinning to
address resurgence of problem behavior, these strategies are promising, especially when
applied with high procedural integrity (Erturk et al., 2017; Fuhrman et al., 2016; Mace et
al., 2010).
Fuhrman et al. (2016) implemented FCT followed by a thinning schedule in the
context of a multiple-schedule arrangement in order to mitigate resurgence of problem
behaviors for two participants, who exhibited severe problem behavior including
aggression and SIB, which were maintained by escape demands or access to tangibles.
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The researchers utilized multiple procedures that included delivering a high rate of
reinforcement for: (1) problem behavior during baseline and (2) the FCR during the
intervention. Afterwards, they implemented FCT for a short period prior to initiating an
extinction challenge. Then, the researchers decreased the frequency of reinforcement for
the FCR to zero during the extinction challenge and finally presented a small amount of
alternative reinforcement on a time-based schedule during extinction. Fuhrman and
colleagues compared the levels of resurgence during the extinction challenge after both
the traditional FCT sequence and the exposure to schedule thinning. The findings
revealed that schedule thinning decreased the resurgence of problem behavior for both
participants. These results are in contrast to those provided by Wacker et al. (2011) and
Volkert et al. (2009), which both suggest that a problem behavior usually resurges during
intermittent extinction challenges while implementing the intervention. Specifically,
Wacker et al. (2011) indicated that resurgence was only reduced after implementing the
intervention over a very long period of time. However, contrary to the outcome provided
by Wacker et al. (2011) and Volkert et al. (2009), Fuhrman et al. (2016) concluded that
problem behaviors were weakened and manding obtained more strength even after
extinction challenges or the termination of the reinforcement thinning schedule.
Peterson and colleagues (2017) suggested a potential solution to establish and
solidify persistent effects of FCT treatments. Peterson et al. (2017) attempted to evaluate
the effects of providing concurrent schedules of reinforcement to multiple response
choices before and during treatment for two children who exhibited problem behaviors
maintained by negative reinforcement. The researcher introduced probe conditions in
order to evaluate the persistence of target alternative behaviors (task completion and
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break mands) and resurgence of undesired problem behaviors. The treatment phases
involved providing high quality (HQ) reinforcement for desired behaviors and low
quality (LQ) reinforcement to problem behaviors. The participants were requested to
complete a particular number of tasks, and if they completed the task without exhibiting
problem behavior, they were provided with a one-minute task break, access to preferred
activities, or continuous adult attention (HQ break). However, if the participant exhibited
problem behavior to escape demand, task materials were removed for ten seconds, and at
the same time no toys, activities, or attention were provided during the task break (LQ
break). Then, the researcher administered resurgence challenge probes, in which break
mands, problem behavior, and task completion received HQ reinforcement to determine
if preferences in responding would shift over time and to determine whether task
completion during structured intervention would continue when a competing schedule of
reinforcement for alternative behaviors occurred. The resurgence challenge probes
ascertained whether problem behavior would resurge when reinforcement was no longer
delivered following mand and work completion. The results showed that problem
behavior was reduced in the absence of an extinction procedure. During challenge probes,
resurgence of problem behavior did not occur and, the persistence of desired behavior
was not also observed. These results are consistent with Harding et al. (2009), in which
resurgence of problem behavior did not occur, and the alternative response was not
maintained over an extended time period. Although the results from Peterson et al. (2017)
and Harding et al. (2009) offer a promising solution to avoid resurgence during FCT
treatments, additional clinical demonstrations are needed to establish the best options to
sustain acquired FCR.
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Building off this work, a recent study by Davis et al. (2018) examined the
concurrent schedules of reinforcement within FCT for escape-maintained behaviors; the
target problem behavior (e.g., aggression) was not placed on extinction, but instead
continued to receive LQ reinforcement while the alternative behavior (e.g., task
completion and requesting break) produced HQ reinforcement. The findings showed that
concurrent schedules of reinforcement within FCT were an effective alternative to
extinction.
In light of the foregoing, using extinction with FCT might be difficult to
implement with individuals who exhibited problem behavior, in particular problem
behaviors that are maintained by escape from demands because a lapse of emitting the
appropriate communication response would increase the possibility of reengagement of
problem behaviors (Fisher et al., 2018). Therefore, some researchers have suggested to
eliminate this problem through thinning procedures such as demand fading to increase
instructional compliance (Fisher et al., 1993; Peterson et al., 2017).
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Figure 2.2. FCT procedures with modified reinforcement contingencies that include
choices between work and break, adapted from (Peck Peterson et al., 2005)
Demand fading limitation. One potential limitation of using demand fading is
that, if requests for a break occur before completing the assigned demands/tasks which
should be reinforced, the contingency between the communication response and the
delivery of reinforcement (e.g., break from completing the task) could be weakened,
which may result in extinction of the newly acquired communicative response as well as
a the reoccurrence of problem behavior (Hagopian et al., 2011; Hanley et al., 2001).
Punishment-based intervention strategies. Punishment-based strategies, such as
time-out from positive reinforcement, physical restraint, and the delivery of aversive
stimulation (e.g., water misting, aversive odors, electric shock), have been useful in
decreasing a number of severe problem behaviors such as SIB (Lerman, Iwata, Shore, &
DeLeon, 1997; Minshawi et al., 2014). Physical restraint has two main types: manual
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and mechanical (Hawkins, Allen, Jenkins, 2005). Manual restraint includes pressure is
used by other people (Minshawi et al., 2014), whereas mechanical restraint is
accomplished via the use of equipment or material (Hawkins et al., 2005). Punishmentbased strategies can be effective in situations where the reinforcing stimuli maintaining a
problem behavior (i.e., SIB) cannot be determined or controlled (Lerman et al., 1997).
Punishment procedures have a long history of being used to support in the treatment of
SIB. However, the focus has changed in favor of using positive, less intrusive
interventions for problem behaviors, thus the current investigation on this area has
reduced (Minshawi et al., 2014).
The Association for Behavior Analysis and the National Institute of Health
Statement.
The Association for Behavior Analysis and the National Institute of Health
(National Institute of Health, 1989) have provided three main evidence of the
effectiveness of the behavioral based approach which showed promising outcomes in
decreasing problem behaviors versus for example the pharmacological, educational/skills
acquisitions and stimulus-based approaches (Foxx, 2016). The first evidence is the
efficacy of treatment: utilizing a criterion of 90% problem behavior decrease from
baseline, the behavior-reduction interventions showed to be effective with some
individuals in particular who exhibited SIB. In contrast, approaches such as
educational/skills acquisitions and stimulus-based approaches appeared to be in infancy
stage with relatively few published studies in these areas. Second, the rapidity of effects:
most of the behavior reduction intervention studies displayed 90% or higher elimination
of the problem behaviors within 1 to 10 days. In contrast, approaches such as behavior
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enhancement procedures, educational and ecological approaches mainly focus on
increasing the likelihood of exhibiting socially desirable behaviors hopping that it will
ultimately replace the problem behaviors, which is considered by the panel as an
unethical consideration to delay treatment and focus on the likelihood that socially
desirable behaviors will occur and then over time they will substitute the problem
behavior. Finally, the durability of effects: behavior-reduction approaches showed that
long-term gains of the newly acquired behavior is maintained over time (up to 2 years
after the intervention was ceased). However, other approaches such as behavior
enhancement, educational and skills acquisition, and ecological approaches showed
maintenance of acquired behavior effects for 9 months or more (Foxx, 2016; National
Institute of Health, 1989).
Summary
Functional communication training is a beneficial intervention because it teaches
individuals with ASD new communicative skills that replace SIB by producing the same
consequences. Researchers have shown a growing interest in applying FCT as a
treatment for SIB. The structure of FCT has been modified and combined with other
strategies, such as introducing consequences for problem behavior, using FCT with and
without extinction, combining FCT with thinning schedules, and implementing FCT in
natural environments. Though FCT intervention is an effective intervention, some
concerns have been raised in regard to the failure of FCT to maintain new alternatives to
problem behavior and the reoccurrence of problem behavior.
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Prompting Procedures
Research has revealed that providing extra cues, also known as prompts, is an
efficient way to help individuals with ASD learning new skills (MacDuff et al., 2001).
Prompting procedures have a crucial effect on the effectiveness and efficiency of
teaching individuals with ASD (Libby et al., 2008). Prompts are antecedent stimuli that
are effective in making responses occur (MacDuff et al., 2001). For instance, to teach a
child with ASD to respond when someone says "Hello," a caregiver may model saying
"Hi" or guide the child to "Say, Hi'" and then reinforce the child for replying. Additional
antecedent stimuli are useful prompts (discriminative stimuli) only if the child reliably
mimics the modeled action or reliably follows the spoken instruction (MacDuff et al.,
2001).
Response prompting procedures are supplementary antecedent stimuli used to
encourage a correct response in the presence of a discriminative stimulus that will
ultimately control the response (Cooper et al., 2007). Furthermore, prompts are often
defined as stimuli that are presented promptly before or after the stimuli that will
ultimately cue the student to demonstrate the behavior of interest at appropriate times or
in relevant circumstances (MacDuff et al., 2001). A variety of response prompts,
including verbal prompts, modeling, gestural prompts, manual prompts, textual prompts,
and physical guidance, have been examined in the literature to train a variety of skills
(Libby et al., 2008; MacDuff et al., 2001). These prompts are gradually eliminated to
enhance independence and transfer control to a naturally occurring stimulus by a method
called prompt fading (Glendenning, Adams, Sternberg, 1983). Prompt fading methods
include MTL fading, least-to-most (LTM) fading, and time delay fading (MacDuff et al.,
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2001). Libby et al. (2008) used MTL and LTM to teach children with ASD to complete
construction tasks. The results showed that MTL was more effective and efficient than
LTM in teaching solitary play chains. Most-to-least prompting also produced more rapid
acquisition of this skill compared to LTM. The authors observed, also, fewer errors per
session with MTL prompting than with LTM prompting (Libby et al., 2008).
MTL prompting procedures. Most-to-least prompting procedures are used to
reduce the occurrence of problem behavior during FCT (Sigafoos & Meikle, 1996). It is
associated with fewer errors than LTM prompting (Demchak, 1990; Libby et al., 2008).
In MTL prompt systems, children receive the necessary assistance (prompts) they need to
successfully complete a new skill when instruction starts (MacDuff et al., 2001). Over
successive teaching trials, the amount of assistance is gradually decreased until no
prompts are provided. Most-to-least prompt systems often include complete physical
guidance, partial physical guidance, modeling, gestural prompts, and verbal instructions
(Glendenning et al., 1983; MacDuff et al., 2001). For example, MTL prompting consists
of an instructor placing her hands over the student's hands to guide the student through
the initial training trials. A less intrusive prompt, such as guiding the student at the wrist,
is utilized on subsequent training trials. The intrusiveness of the prompt continues to be
faded as long as the student is showing success during training trials (Libby et al., 2008).
Most-to-least prompting procedures were investigated by several researchers
(Weeks & Gaylord-Ross, 1981; Sigafoos & Meikle, 1996) under a different name, which
is errorless learning procedure or errorless backward-chaining procedure (Fisher et al.,
1993). Weeks & Gaylord-Ross (1981) investigated the use of errorless learning procedure
to minimize problem behaviors including SIB with two individuals with severe
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disabilities (one of which had ASD and engaged in SIB). The participants exhibited the
problem behaviors in demand compared to no-demand conditions. Also, there were
higher rates of problem behaviors on difficult versus easy tasks. The results showed that
higher rates of problem behaviors had occurred in demand situations than no demands
situations, as well as a higher proportion of problem behavior occurred during difficult
tasks than during easy tasks. Furthermore, the findings showed that the participants had
few errors during training and engaged in low levels of problem behavior after the
intervention was implemented.
MTL prompting procedures and FCT. Several studies have investigated the
use of MTL prompting to teach replacement behaviors in FCT (Sigafoos & Meikle, 1996;
Tiger et al., 2008). Sigafoos and Meikle (1996) examined whether a problem behavior
could be prevented during early stages of FCT through use of errorless learning
strategies, as well as teaching a functionally equivalent communicative alternative
without arranging direct consequences for the problem behavior for two children with
ASD who exhibited SIB and other problem behaviors. The authors used functionally
equivalent MTL prompting in which the investigators presented the task and immediately
provided physical prompts to encourage the response and faded prompts over time. This
procedure was done to teach alternative responses to problem behaviors that were
maintained by more than one type of consequence. Also, the findings indicted such
problem behaviors can be decreased by teaching alternative communication skills. The
results indicated that each individuals’ problem behaviors were replaced only after each
participant had been taught these communicative alternatives (Sigafoos & Meikle, 1996).
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Furthermore, MTL prompting procedure was used by Fisher et al. (1993). Fisher
and colleagues (1993) trained four individuals with communication deficits and engaged
in SIB and property destruction. The researchers physically prompted the participants to
engage in the FCR immediately upon the removal of the reinforcer. After several
successive trials, the physical prompt was gradually faded by reducing the amount of the
prompt until the child responded independently. Carr and Durand (1985) implemented a
similar procedure for four individuals (one had ASD) who exhibited problem behaviors
including SIB to verbally respond to prompts by preemptively providing the vocal
prompt, “Say, ‘I don’t understand,” to escape from difficult tasks, and to say, “Am I
doing good work?” for attention-seeking, and then the authors gradually reduced the
intensity of these prompts.
Similarly, Reichle et al. (2005) used MTL prompting procedures to teach a 40year-old man with ASD and severe intellectual disability to communicate requests for
assistance and independent task performance. The participant was taught to touch a
"help" graphic to obtain assistance with assembling a pipe while using backward chaining
(MTL prompting) to teach the pipe assembly. The findings showed that the participant
became increasingly independent in completing the task, and the researchers reported a
reduction in requesting for assistance (e. g., the participant independently assembled the
pipe without touching the "help" symbol).
FCT, demand fading, and prompting procedures. Day, Horner, and O'Neill
(1994) used FCT within session prompting for three individuals with severe disabilities,
one of which had ASD and engaged in SIB. The results of the FA demonstrated that
problem behaviors were maintained by escape from difficult tasks and to access to
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preferred items. Training procedures included providing the participants with verbal and
physical prompts for the alternative communicative response "want", delivering
reinforcers for the alternative response exhibited by the participants, blocking reaching
then prompting the alternative communicative response, discontinuing the delivery of
reinforcers following SIB and aggression, and providing a prompt to use the alternative
communicative response. Any attempts to escape demand was placed on extinction, and a
prompt was provided to use the communicative response "want". One participant
received delay training which included additional escape training sessions. Following the
presentation of the card, the statement "OK, you may have break, but do a little more
work first.” Gradually, the task demands were increased while the verbal statement was
faded. Results showed that there was an increase in the use of the communicative
response "want" and problem behaviors decreased to near zero for all the participants in
the trained condition and no change in the level of the problem behaviors in the untrained
condition.
MTL prompting limitations. The chances of occurring problem behaviors in
MTL procedures are very limited (Fisher et al., 1993) because investigators assure that
communicative response is emitted as soon as the evocative event is experienced (Tiger
et al., 2008). However, extinction of problem behavior may be rarely experienced
because problems may emerge even after successful communication training (Tiger et al.,
2008). Research has highlighted that such limitations usually interferes with acquisition,
generalization, and maintenance of skills and might produce distributive and emotional
responses (MacDuff et al., 2001).
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Summary
Most-to-least prompting has been reported to be beneficial for decreasing errors
and producing effective instruction, in particular, when this procedure is used with FCT.
However, most-to-least prompting could contradict with acquisition, generalization, and
maintenance of skills, and could cause challenging and emotional responses.
Connection to Current Research
The current study expands on the literature review research in three ways. First,
both Peterson et al. (2017) and Davis et al. (2018) eliminated extinction for problem
behavior; this study expands upon the procedures outlined by Davis and colleagues by
systematically altering concurrent reinforcement contingencies within a demand fading
sequence. Second, a discriminative stimulus was added to signal the FCR reinforcement
contingencies in place. Finally, the study hopes to extend the literature on suppressing
resurgence for negatively reinforced SIB. For example, when a task demand is given to
the participant who has just learned to ask for breaks, a variety of response options are
available (See Figure 2.2). For example, the individual may engage in problem behavior,
engage in the task, or ask for a break. In most FCT packages, requesting a break from
tasks that are chosen for training is the only response that receives reinforcement (i.e., or
break from demand) (Peck Peterson et al., 2005). However, in this study, any SIBs or any
break requests that occurs during sessions resulted in a LQ break (i.e., task materials were
removed for 10 s). Task completion and break requests resulted in a HQ break (i.e., 1min task break with access to preferred activities).
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General Summary of the Literature Review
For many children with ASD, communication deficits are associated with the
occurrence of SIB. Such delays in communication can affect children's ability to interact
effectively and negatively influence other areas of development. Therefore, a primary
focus of early intervention efforts with children with ASD is facilitation to acquire
communication skills. A number of procedures have been used to decrease rates of SIB
including behaviorally based interventions. Functional communication training is a
fundamental approach that serves as an equivalent FCR to reduce SIB and it provides the
individual engaging in SIB with an alternative, more effective approach for getting the
reinforcement desired. Functional communication training typically involves FA which is
the most effective tool for identifying the purpose of problem behavior. Prompting
procedures have the advantage of improving instructional strategies to reduce problem
behavior and improve learning strategies to enhance the acquisition of new skills.
Problem behaviors during demand fading were weakened and FCR obtained more
strength even after extinction challenge.
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Chapter III
METHODOLOGY
The purpose of this study was to examine the effects of FCT, demand fading
procedures, concurrent schedules of reinforcement (instead of extinction), and most-toleast prompting procedures on SIB of students with ASD through addressing the
following questions:
1. To what extent do functional communication training and most-to-least prompting
reduce SIB for children with ASD?
2. To what extent do functional communication training and most-to-least prompting
increase socially appropriate requests to communicate needs/request desired items
for children with ASD?
3. To what extent do children with ASD maintain their use of socially appropriate
requests to communicate needs/request desired items over time after the
intervention has ceased?
4. To what extent is resurgence of SIB observed during maintenance?
The remainder of this chapter delivers a complete description of the participants,
settings, materials, dependent and independent variables, procedures, interobserver
agreement, data collection methods, and reliability.
Participants and Setting
Participants. Three children were included in the current study based on the
following criteria: (1) a diagnosis of ASD based on the Childhood Autism Rating Scale
(Chlebowski, Green, Barton, & Fein, 2010) or other equivalent tests (e.g., Gilliam
Autism Rating Scale-Second Edition [Gilliam, 2005]), (2) exhibit limited functional
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communication skills as supported by their Individualized Education Plan, previous
assessments, and/or other educational records, (3) be between the ages of four and 14
years old, (4) display SIB that is maintained by escape from demands, which was
determined by functional behavior assessment and functional analysis.
Recruitment of Participants. Once the primary investigator obtained approval for
the study from Duquesne University’s Institutional Review Board, approval was sought
from public schools in Pennsylvania. The investigator contacted special education
directors and school principals seeking approval to conduct the study in their schools.
Once letters of agreement were obtained from special education directors and school
principals, the special education director provided the principal investigator with the list
of teachers who teach students with autism. The primary investigator met with these
teachers individually to provide an overview of the study and to give them an opportunity
to ask questions before obtaining their permission to conduct the study with students in
their classrooms. After that, the teachers who had given permission were asked to send
out consent forms to the parents of children with autism that have a history of engaging in
SIB. A letter from the primary investigator explaining the purpose and procedures of the
study accompanied the consent form. Parents willing to let their child participate in the
study were asked to return the consent form to the primary investigator directly via
regular mail using self-addressed return envelopes provided by the researcher. After that,
the primary investigator obtained children's assent (when appropriate) to participate in
this study by asking them to complete an assent form. In order to avoid having too many
parents consenting to let their children participate in the study, the primary investigator
staggered the recruitment process by sending the consent forms to three parents first and
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sending out more depending on how the parents respond. The parents of each participant,
as well as the participants in this study who received consent or assent forms, provided
full consent/assent for all components of this study. After that, the students were screened
by the primary investigator to confirm the inclusion criteria of this study, which was
followed by the implementation of this study procedures.
Student participants. Three participants, Sean, Mary, and Ben (pseudonyms),
participated in this study.
Sean. Sean was four years and six months old at the beginning of this study and
was diagnosed with autism at the age of three. He enrolled in the Pre-K counts program
in a public elementary school. He also receives early intervention services and supports in
his school, which include speech therapy, occupational therapy, physical therapy, and
special education services. His classroom consisted of one teacher and one
paraprofessional. He only attended half-days from 8:45 am to 12:30 pm instead of
attending the whole day.
Sean was given the Autism Diagnostic Observation Schedule-Second Edition
(ADOS-2) in 2018. He received a comparison score of 10, which indicates a high degree
of autism spectrum disorder. At the time of conducting this research, Sean did not take
any medication except for a multivitamin. Sean displayed mild delays in his receptive
language and notable delays in his expressive language. Before implementation of this
study, Sean’s teacher reported that he engaged in SIB in the classroom, speech therapy,
occupational therapy, physical therapy, home, and community settings daily. Behaviors
were reported to include hitting himself with an open or closed hand (fist) and also
banging his head off of a wall or table. This behavior was reported to be moderate to
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severe in nature. Results from the FAST showed that Sean's behavior was maintained by
escape of non-preferred demands and to gain preferred items. Specifically, the functional
analysis conditions showed that Sean engaged in SIB to escape non-preferred demands
during all academic activities.
Mary. Mary was fourteen years old at the beginning of this study with a diagnosis
of autism. Mary was diagnosed with autism using the DSM-5. She enrolled in seventh
grade receiving all special education services (e.g., academic and social skill instructions)
in a self-contained classroom (i.e., autistic support classroom) in a public high school.
The classroom consisted of one teacher and six paraprofessionals. Academically,
according to teacher interviews, Mary experienced developmental delays in academic
performance, socialization, and motor skills. Also, Mary's language skills comprised of
only a few vocalizations, and her communication consisted of two to five-word
utterances. Mary had challenges in verbally communicating her wants/needs and needed
verbal and visual prompts to communicate. At the time of conducting this research, Mary
did not take any medications. Before implementation of this study, Mary's SIBs were
reported by teachers to be moderate to severe in nature, in the form of head-banging and
head-hitting. In the past, interventions have been implemented to increase pairing with
adults and removed any demands/tasks. This has not decreased the level of SIBs. Results
from the functional analysis screening tool (FAST) showed that Mary's behavior was
maintained by either escape from non-preferred demands or gain attention (see Table
3.1), which was confirmed via the functional analysis conditions. Specifically, the
functional analysis conditions showed that Mary engaged in SIB to escape non-preferred
demands during academic demands including math, writing, and reading.
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Ben. Ben was thirteen years and six months of age at the beginning of this study
with a diagnosis of autism (see Table 3.1). He enrolled in seventh grade receiving special
education services (e.g., academic and social skill instructions) in a self-contained
classroom (i.e., autistic support classroom) within a public middle school. His class
consisted of seven students and two teachers (i.e., special education teacher and teacher’s
aide). Ben received at least 77% of his special education services in a self-contained
classroom for students with behavioral and learning difficulties. Ben received
extracurricular activities (e.g., Music, Art, Physical education) and lunch with his same
age peers without disabilities. Ben received speech therapy to address the lack of
articulation and occupational therapy to improve his fine motor skills. The school staff
reported Ben had a history of engagement in SIB in the form of self-hits to his head.
Academically, according to teacher interviews, Ben rarely participated in
academic instruction, resisted non-preferred tasks, and had problems initiating tasks. He
experienced deficits in academic performance and social skills as well. Regarding Ben’s
language skills, Ben could communicate in full sentences and displayed some intraverbal
behavior. Also, at the time of conducting this research, Ben did not take any medications,
and he did not suffer from any issues related to hearing or vision. Ben received a
comparison score of 7 in ADOS-2, which indicative of moderate autism spectrum
disorder. Results from the FAST showed that Ben’s behavior was maintained by escape
from non-preferred demands (see Table 3.1) and additionally confirmed via the
functional analysis conditions. Before the implementation of this study, Ben's SIBs in the
classroom were addressed by reducing or removing demands, which have not reduced his
level of self-injury as he continued to exhibit SIB daily.
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Figure 3.1. Recruitment of participants
Settings. The participants were recruited from public K-12 school districts. All
schools were located in a large metropolitan city in the northeastern United States. All the
study procedures (i.e., functional behavior assessments, functional analysis, and
intervention sessions) were conducted in an academic setting (self-contained classrooms)
in which the target self-injurious behavior occurred most frequently, as indicated by
teacher interviews as well as participants’ homes. All FCT and prompting procedures
sessions were taught in a one-on-one format within the participant’s current
classroom/home environment.
Definition of Dependent Variables
The definitions of dependent variables are provided in this section. The
definitions used in this study are adapted from prior studies (e.g., Carr & Durand, 1985;
Fisher et al., 1993; Fisher et al., 2018; Iwata, Pace, et al., 1994; Volkert et al., 2009).
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Self-injurious behavior. Self-injurious behavior is defined as any action toward
the self that results in physical injury (Duerden et al., 2012). The topographies of SIBs
examined in this study included head-banging and head-hitting. SIBs were unique to each
participant. For Ben, SIB was recorded when he engaged in any of the following: selfinjury in the form of hitting his head or face with his hand. For Mary, SIB was recorded
when she engaged in any of the following: self-injury in the form of head-banging and
head-hitting. Head banging for Mary was defined as forceful contact between the head
and hard surfaces (e.g., head butting walls, table) as well as head-hitting which was
defined as hitting her head or face with her hand. For Sean, SIB was recorded when he
engaged in any of the following: self-injury in the form of head-banging and head-hitting.
Head banging (Sean) was defined as forceful contact between the head and hard surfaces
(e.g., table) as well as head-hitting which was defined as hitting his head or face with his
hand.
Functional communication responses. Functional communication responses,
which are replacement behaviors. FCR was defined as a vocal request for a break (e.g.,
“Break please”) or an exhibition of a symbol that requires little response effort (e.g.,
touching a communication card for a break). For the current study, FCR is operationally
defined as any time the participant requests a break from the task/activity. Each time the
participant requested a break, task demands were removed and the participant was given
a break (e.g., removing work materials and turning away from the participant for 30s)
from non-preferred task demands.
In this study, the topography of target alternative behaviors (i.e., functional
reinforcers) were individualized to each participant based on the function of their
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behavior, their verbal communication skills, as well as either their teachers or service
providers preferences or the speech therapist recommendation (See Table 3.2). Mancil
and Boman (2010) established criteria for choosing alternative communication responses,
which were also considered in order to select the appropriate communicative responses
for each participant. For example, if the participant can utter a verbal response (e.g., at
least one to two-word utterances), he was taught to say "Break." If verbal abilities were
not present, the participant was taught to use picture communication or to touch a picture
card as an alternative communication response of SIB. Also, if the participant's teacher
preferred another alternative response (e.g., through an assistive technology device), the
participant was taught the verbal response using the assistive technology device for the
replacement of SIB. Subsequently, such an alternative response can be identified,
acknowledged by teachers, and therefore generalized across people. In this study, we
used the verbal response to teach two participants (Ben and Mary) as an alternative
response because they showed the verbal abilities. The target FCR was operationally
defined as the production of an independent verbal response "Break" or any other
functionally equivalent phrase (e.g., "May I have a break," or "Break please."). For Ben,
target alternative responses were defined as vocal requests of a break (e.g., saying, “May
I have a break?” or "Break please"). For Mary, the target alternative response was defined
as a vocal request of a break (e.g., saying, "Break").
However, for Sean, he had a limited vocal repertoire that comprised of echoic
responses and one to two words. Sean’s teachers (the special educator and the behavior
specialist) recommended the card touch gesture or his assistive technology device. Thus,
both the assistive technology device as well as the card touch were used to teach Sean the
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alternative response. Communication through the assistive technology device was defined
as contact between any part of one or both hands and the picture of a break on the
assistive technology device, such as placing the hand on the screen to touch the break
card. Card touch was defined as contact between any part of one or both hands and the
communication card, such as placing the hand on the card. A thick card (4x5.5 inch) was
taped to the table to be used by Sean.
A prompted break request. A prompted break request was defined as an
appropriate request for reinforcement promptly following the prompt produced by the
investigator, such as instructing the participants to say break. For Ben and Mary, a
prompted break request was recorded if the investigator verbally asked Ben and/or Mary
to say “Break,” or “Break please.” For Sean, a prompted break request was recorded if
the investigator verbally asked Sean to touch a communication card for a break. Prompts
included complete physical guidance, partial physical guidance, modeling, gestural
prompts, and verbal prompts.
An unprompted break request. An unprompted break request was defined as an
appropriate request for reinforcement with the absence of any prompts from the
investigator. For Ben and Mary, an unprompted break request was recorded when Ben
and/or Mary emitted a vocal request of a break in the absence of any prompts from the
investigator, except verbal prompt (if needed). For Sean, an unprompted break request
was recorded when Sean touched the break card in the absence of any prompts from the
investigator, except verbal prompt (if needed).
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Break time. Break time was defined as the time when the investigator was
turned away from a participant for a period of time ranged from 10 seconds to one
minute, which also may or may not include access to preferred items.
Escape. Escape was defined as the removing of a task/demand contingent on the
participant requesting a break.
Prompts. Prompts were defined as guidance or help provided to the participants
to elicit the break request. A series of most-to-least prompting procedures were
introduced to train appropriate communicative response to successfully complete the task
demands when instruction starts (MacDuff et al., 2001). In this study, most-to-least
prompts included complete physical guidance, partial physical guidance, modeling,
gestural prompts, and verbal instructions (Glendenning et al., 1983; MacDuff et al.,
2001). Over successive teaching trials, the number of such prompts or assistance were
gradually faded until no prompts were provided. Prompts were recorded in any of the
following situations: (1) when any part of the communication card or demand tasks was
physically led by the investigator (e.g., full and partial physical prompts), (2) displaying a
model of a correct touch-reach, (3) pointing to the break card, and (4) verbally guiding
the participant.
Independent Variables
The independent variables were FCT, demand fading, and most-to-least
prompting. FCT was operationally defined as teaching participants to use an alternative
response or the acquired socially appropriate requests to communicate needs/request a
desired item that results in the same class of reinforcement identified as maintaining SIB.
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Some acceptable communication responses used in this study included picture
presentation, the assistive technology device, and one-two words utterances.
Demand fading was defined as increasing the number of performance
requirements (i.e., demands) that should be finished prior to the FCR reinforcement.
Prompts were defined as assistance provided to the participants to elicit communicative
responses. FCT and promoting procedures sessions were taught in a one-on-one format in
the participants’ natural environment (e.g., classroom or home). These sessions were
individualized to the specific needs of each participant according to the outcome of the
FBA.
Measures and Instrumentation
Materials. Materials included data collection sheets, observation track
recordings, communication materials relevant to the student’s target communication
response (e.g., flashcards/pictures), typical academic materials (e.g., math worksheet),
timer, and preferred tangible items/reinforcers.
Measures. Partial-interval recording (Cooper et al., 2007) was used to document
the frequency of SIB. Observers recorded the behavior if it occurred at any time during a
10-second interval. Sessions (3 - 5-minute sessions) were first divided into 10-second
intervals. Then, the percentage of intervals with SIB occurring was calculated by dividing
the number of intervals with occurrences by the number of total intervals and multiplying
the total by 100. The participants were taught an alternative response to communicate
needs/request a desired item that results in the same class of reinforcement identified as
maintaining SIB. The rate of correct communication responses per session was calculated
by dividing the total number of communication responses by the duration of the session
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in minutes. Also, rate of prompted break request, unprompted break request and the
levels of prompts per session were calculated. Prompted break requests were calculated
by dividing the total number of prompted break request by the duration of the session in
minutes. Unprompted break requests were calculated by dividing the total number of
unprompted break request by the duration of the session in minutes.
Functional Behavior Assessments
Functional behavior assessments were used as the instrument to accurately predict
the functions of behaviors to develop a comprehensive program in order to decrease SIB
and increase the desirable behaviors. A complete FBA report included an indirect
functional behavior assessment, descriptive FBA, functional analysis, and a paired‐
stimulus preference assessment.
Functional behavior assessment served many goals in the study including clearly
defining the behavior, collecting information about the problem behavior, defining the
events in the environment that reliably predict and maintain the problem behavior,
identifying consequences that maintain the problem behavior, developing a hypothesis,
and obtaining direct observation data (O’Neill et al., 2015). The study procedures
commenced with a FBA of SIBs for each participant to develop a reasonable hypothesis
about the behavior, to collect valuable information about whether or not the participant's
SIB was maintained by escape from task demands, and whether or not communication
skills can become a robust replacement of SIB. Functional behavior assessment methods
in this study included: (a) indirect functional behavior assessment, (b) descriptive
functional behavior assessment, (c) functional analysis screening tool, and (d) functional
(experimental) analysis (Cooper et al., 2007).
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Indirect functional behavior assessment. Indirect functional behavior
assessment (Cooper et al., 2007) was used in this study. In this assessment, interviews
with teachers using functional assessment interviews (O’Neill et al., 2015) was
administrated. The main purpose of functional behavioral assessment interviews (FAI)
was to gather information about events that affect problem behavior and to narrow down
the focus to those events that might be valuable for the individual receiving support (see
Appendix A; O’Neill et al., 2015). The approximate time to complete the interview was
20-30 minutes. The major outcomes of the FAI included identifying the most problematic
times or situations across the day, the environmental factors predictive of the problem
behavior, and the possible functions of the behaviors (consequences) (O’Neill et al.,
2015).
Descriptive functional behavior assessment. Descriptive functional behavior
assessment comprised of direct observations was conducted in this study. In particular,
ABC was used for continuous recording (see Appendix B; Cooper et al., 2007). The ABC
is a paper-and-pencil recording sheet that can be utilized to record occurrences of the
targeted problem behaviors, in which A refers to the antecedent, B refers to observed
behavior, and C refers to the consequences (Delgado, Gonzalez-Gordon, Aragón, &
Navarro, 2017). In this assessment, the antecedents, behaviors, and consequences of the
participant’s SIBs were recorded. The observations took place where SIBs were more
likely to occur (e.g., structured activities, a one-to-one activity/individual work). In ABC
continuous recording, the occurrence of SIBs was manually recorded on the datasheet
using a partial interval recording system. The targeted environmental events (antecedents
and consequences) were documented once they occurred (Cooper et al., 2007).
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Functional Analysis Screening Tool. Before administering functional analysis
(FA), the teachers of the participating students were asked to complete the FAST (Iwata,
Deleon, & Roscoe, 2013) in order to collect information about the participants and the
function of their SIB. Iwata et al. (2013) defined FAST as a questionnaire of 16-items
related to antecedent and consequent events that may be associated with the occurrence
of problem behavior. FAST is designed to identify variables that might maintain problem
behavior with either positive or negative reinforcement (Iwata et al., 2013). FAST
consists of three sections: (1) brief instructions, (2) 16 questions that focus on antecedent
conditions under which problem behavior might or might not occur, and consequences
that usually follow problem behavior, and (3) a scoring summary. Teachers responded to
each question by circling yes or no to show that the events reported do or do not occur or
N/A to show either lack of information or that the question is not applicable (see
Appendix C; Iwata & DeLeon, 2005). Then the primary investigator used the results of
the FAST to verify the top two suspected behavioral functions conditions (e.g., attention
and escape conditions), which guided direct observation in many different situations for
these top two conditions. Therefore, the primary investigator only administered FA for
the top two conditions identified as suspected behavioral functions by the participants'
teachers to determine the function of SIBs in order to avoid ethical concerns given the
severity of SIB (e.g., delaying intervention to test more conditions).
Functional analysis (FA). Based on FAST results, and observing participants in
their classrooms, a variation on functional analysis (Iwata, Dorsey, Slifer, Bauman, &
Richman, 1982;1994) was utilized in this study. Functional analysis is a direct
observation technique used to examine a particular hypothesis concerning the reasons
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behind engaging in problem behaviors (Casey & Merical, 2006) and identifies the
environmental events that serve as reinforcers for problem behavior and the conditions
triggering it (O'Reilly et al., 2005). Functional analysis was conducted in the participants’
typical classroom setting where the SIB was more likely to occur. The functional analysis
encompassed four conditionscontingent attention, contingent escape, tangible, and
controlin which SIB is expected to be low because reinforcement is freely available,
and no demands are placed on the individual. Each test condition included a motivating
operation (environmental variables that can alter the effectiveness/frequency of some
event, stimulus, or object as a reinforcer) and a potential source of reinforcement for SIBs
(see Appendix D; Cooper et al., 2007). Each condition was presented systematically one
at a time and in an alternating sequence to identify which condition(s) predictably
resulted in SIB (Cooper et al., 2007; Iwata, Dorsey, et al., 1994; Repp & Horner, 1999).
Therefore, the order of conditions alternated across days, for example, on Day 1, Ben was
administered the conditions escape, attention, control, on Day 2, he was administered
attention, escape, alone, and on Day 3, he was administered escape, control, attention.
Each session lasted for 10 minutes, with a brief break (2 minutes) between each session.
Partial interval recording procedures were used to record the target problem behavior.
The conditions consisted of the following:
(a) During escape conditions, an instruction to complete a task (a series of learning
trials that have been selected for difficulty or length) was presented to the
participant (the procedures included prompting the participant following a mostto-least hierarchy). If the participant did not respond after 5 seconds, the demand
was repeated (restated the instruction, modeled the response, and waited 5
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seconds). If the participant did not respond to the second instruction, the demand
was repeated (restated the instruction, physically guided the participant via the
response) until the participant completed the task or engaged in SIBs. If the
participant completed the task, prompted or unprompted, the investigator
provided praise (e.g., saying "Good job"). Contingent upon SIBs, the task was
removed, and the investigator turned away for 10 seconds (the investigator stated:
“You don’t have to.”) Following the short break, the demand is reintroduced.
(b) During tangible conditions, the participant was granted access to a highly
preferred item (which was determined by the paired‐stimulus preference
assessment) such as an iPad for one minute. The investigator restricting access to
the item after a set interval of 45 seconds and stated, "My turn with the iPad."
Contingent upon SIBs, the investigator provided access to the preferred item to
the participant, for example, the investigator presented the participant with the
item/iPad and stated, "Your turn with the iPad." After 45 seconds elapsed, the
item was removed again, and the investigator stated, "My turn with the iPad." No
other demands are placed on the participant.
(c) During attention conditions, the investigator provided roughly one minute of
access to attention, and then turned away her attention towards activities such as
filling paperwork. The participant was offered access to neutrally-stimulating
materials (e.g., books, coloring pages) with no other demands were presented.
Contingent on SIB, the investigator provided access to attention in the form of
verbal reprimands (e.g., "hitting yourself isn't nice" "don't do that" "you are
hurting yourself") for 20 seconds and placed a hand on the participant's shoulder.
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When no SIBs occurred, the investigator did not give the participant any social
attention.
(d) During control condition sessions (free play), the participant was allowed access
to preferred tangible items (which was determined by the paired‐stimulus
preference assessment) and neutrally-stimulating materials/activities or a nonacademic task (e.g., coloring pages). The investigator provided attention
approximately every 20 seconds to the participant. No instructional demands are
placed on the participant. In the control condition, we assumed that SIBs should
not occur in this condition.
Occurrences of SIB were recorded during each session. Each condition was
repeated three times to identify the extent to which SIB consistently occurred more
frequently under one or more conditions relevant to another (Cooper et al., 2007). Also, a
blocking procedure was in place during the functional analysis process to protect the
participants from harming themselves. To determine the main function of the behavior,
the percentage of intervals in which SIBs occurred for each condition were identified by
visually inspecting a graph, to determine the condition(s) with the highest occurrence of
SIBs and then the results were compared (Cooper et al., 2007). During FA, in every
condition and the environmental variables, for instance the people present in the
classroom used were held constant for each session. If any participants engaged in any
form of SIBs, the session was immediately terminated.
FCT direct observation form. Functional communication training intervention
was used to eliminate SIB and establish a more acceptable, functionally equivalent
communication response (Greer, Fisher, Saini, Owen, & Jones, 2015). The primary
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investigator manually recorded instances of SIB and FCRs. FCR topography was based
on the language skills of each participants, and FCR was operationally defined for each
participant. For example, based on the results of FBA and FA which showed that the
function of participants’ SIB was attributed to escape from demand, thus, FCR was
defined as a vocal request of a break or touch the communication card/ the assistive
technology device for a break. A correct response was documented when the participant
completed the FCR without prompt (except verbal prompt, if needed). Rate was used to
document the participant's correct responses at each occurrence that had a clear beginning
and ending. The rate of correct FCRs per session was calculated by dividing the total
number of FCRs by the duration of the session in minutes.
Paired‐Stimulus Preference Assessment
A paired‐stimulus preference assessment (Fisher et al., 1992) was utilized to
identify the desired reinforcers for the participants as a way to increase the effectiveness
of FCT. Paired‐stimulus preference assessments have been used to increase the
effectiveness of intervention programs based on differential reinforcement (Fisher et al.,
1992; Wilder, Harris, Reagan, & Rasey, 2007). On the datasheet, the primary investigator
listed the items included in the assessment. The primary investigator then paired each
item against each other item and presented each pair of items in the listed order to allow
the participant to select one item. Following selection, the participant was allowed to
engage in an activity/item for 5–30 seconds. For each trial, the primary investigator
recorded the participant’s item choice. The primary investigator repeated the same
procedure until all the pairs were presented. For each item, the primary investigator
counted the number of times each item was chosen, and then ranked the items from the
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highest to the lowest preference where items selected the most were more preferred
(Lavie & Sturmey, 2002). For example, for Sean, one of the highest preferred items were
plastic vehicles, for Mary, it was a collection of makeup products (e.g., lipsticks, blush),
and for Ben, it was an iPad. This assessment was completed in 10-20 minutes for each
participant.
Social Validity
To assess social validity, the primary investigator selected a variety of sessions
from the study intervention procedures (e.g., FCT sessions) for each participant. The
primary investigator invited each participant’s teacher to directly observe random
sessions during FCT procedures, and fill out a questionnaire about her attitude toward the
procedures and the behaviors that she observed. The Intervention Rating Profile (IRP-15)
was used to assess levels of satisfaction (Martens, Witt, Elliott, & Darveaux, 1985). The
IRP-15 is comprised of 15 items and uses a six-point Likert-type rating system with
ranges from 1 (strongly disagree) to 6 (strongly agree) (see Appendix F). Scores on the
IRP-15 range from 15 to 90, with higher scores indicating a greater acceptance level of
the intervention.
Experimental Design
The current study used a multiple probe across participants design (Gast, Lloyd,
& Ledford, 2018) in six phases: (1) Baseline, (2) FCT pretraining, (3) FCT plus demand
fading, (4) generalization, (5) maintenance probes, and (6) resurgence condition. During
the first phase, a functional analysis (Iwata, Dorsey et al., 1982/1994) was conducted
using a multi-element design (Kazdin, 2011) to evaluate the operant function of the
participants’ SIB. The second phase consisted of FCT pretraining, during which the

88

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
participants were taught to request a break to receive breaks from task demands. The
third phase consisted of FCT plus demand fading, during which the participants did have
three choices: (1) requesting a break, which resulted in short, immediate, low-quality
breaks from task demands (e.g., removing work materials and turning away from the
participants for 30 s); (2) any SIBs, which resulted in short, immediate, low-quality
breaks from task demands; and (3) task completion and requesting break, which resulted
in a longer, higher quality break and access to preferred items/demands for 1-minute or
more. The fourth and the fifth phases consisted of generalization and maintenance probes,
and finally the sixth phase involved the resurgence condition.
The multiple probe across participants design required collecting the data
intermittently before the introduction of the intervention (Cooper et al., 2007). This
design is employed for two main reasons: first, it does not require a withdrawal of
intervention (Cooper et al., 2007), which has ethical concerns given the severity of SIB,
and second, it is easy to be conceptualized and implemented (Gast et al., 2018). During
baseline conditions, the primary investigator assessed for stability in level and trend
before introducing the intervention to the first participant. Likewise, the primary
investigator initiated the intervention to the second participant only after the intervention
change is displayed in the first participant, and baseline data in all participants remained
relatively stable. This process was repeated for all remaining tiers. For example, the
baseline condition for the first participant continued until stable responding had occurred.
The independent variable (i.e., intervention) was then implemented with this participant,
while baseline measures continued for the other two participants. When simultaneous
stability was observed in the FCT training data for the first participant and the baseline
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data for a second participant, the second participant was introduced to the intervention
training condition. The same criteria were used to move the third participant from
baseline to the intervention phase. Also, when the intervention was introduced to the first
participant, the investigator continued collecting data on other participants immediately
after intervention implementation was started in previous tiers to assess potential
covariation (e.g., if variability occurs, data collected more frequently) (Gast et al., 2018).
Regarding the prediction, verification, and replication in this design, when applying the
intervention (i.e., FCT) to the first participant, the primary investigator could confidently
predict that the behavior (i.e., SIB) would remain the same in constant conditions. If the
SIBs for both the second and the third participants remain unchanged after the
implementation of the intervention to the first participant, the primary investigator could
verify the prediction. Finally, if the intervention changes (e.g., decreases SIB) after
implementing it to the second participant, the effect of the intervention has been
replicated (Cooper et al., 2007).
The two most concerning threats for multiple probe design across participants are
attrition bias and inconsistent effects (experimental control is exhibited for some
participants and not others) (Gast et al., 2018). Attrition bias threat could be controlled by
randomly assigning participants to tiers; however, it was not ethical to assign the
participants randomly into tiers in this study. Rather, the primary investigator sought to
assign the first tier to the participant who exhibited the most frequencies of SIBs and the
second appointed to the second tier, and so on, as reported by participants' teachers
interviews and FA results. Also, since multiple probe designs do not allow for closer
inspection of potential threats (e.g., uses intermittent measures rather than continuous
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measurement), it might lead to threats to internal validity (Gast et al., 2018). Thus,
extended baselines with continuous measurement are less desirable in this study due to
ethical and experimental concerns regarding extended baseline conditions for participants
assigned to later tiers considering the severity of SIB. Accordingly, to minimize the
participants harming themselves, the primary investigator implemented this type of
design. Also, to limit the likelihood of inconsistent effects, the primary investigator
selected participants (to some extent) with similar characteristics (e.g., participants
display similar behaviors [e.g., SIB], or with similar school backgrounds such as all
participants came from self-contained classrooms located in public schools). Finally, to
ensure the internal validity was presented, participants' behavior changed only after the
intervention was introduced to each participant.
Procedures
After consents were received for the participants and prior to the implementation
of the intervention, several assessments were conducted by the primary investigator.
Functional behavior assessment that includes an indirect functional behavior assessment,
descriptive functional behavior assessment, and FA were completed to determine
participant SIB and its functions. Thereafter, a paired-choice preference assessment was
completed using paired‐stimulus preference assessment.
The primary investigator and an assistant (another Ph.D. student) were
responsible for collecting all data (observations and implementation of interventions).
The primary investigator trained to implement the ABA principles through courses at
Pennsylvania Training and Technical Assistance Network and some degree requirements
of the Board-Certified Behavior Analyst. The assistant is a current Ph.D. student who has
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over 25 years experience working with students with ASD who exhibit SIBs in school
settings. Her role included helping the primary investigator in conducting the functional
analysis and collecting baseline and intervention data. The Ph.D. student was trained to
conduct this study procedures over two training sessions, each lasting for three hours.
Interobserver agreement and procedural integrity was conducted by a classroom's special
educator, or a behavior specialist, who were trained by the primary investigator to collect
and code behavioral data, all the trainees received two hours of training total. The study’s
procedure occurred across six phases:
Baseline. Baseline sessions were three to five minutes in duration (five minutes
for Mary and Ben, and three minutes for Sean). The investigator held three baseline
sessions a day until the data was visually stable (i.e., no data point of the baseline varies
more than 50% from the mean; Alberto & Troutman, 2013). During these baseline
sessions, the participants were asked to engage in activities/tasks such as solving math
problems, writing assignments chosen by the participants’ teacher. If the participant
started off-task behaviors, it was a sign that they are overwhelmed by the activities. For
example, since escape from demand had been identified to maintain SIB for all the
participants in this study, the investigator presented a demanding task (e.g., solving math
problems). If there was no response after approximately five to eight seconds, the
demand was repeated until the participant completed the task or engaged in SIB. If the
participant started showing signs of frustration, such as if they started displaying more
off-task behaviors or SIB, it was a sign that they were overwhelmed by the activities and
so the interaction was ceased until they calmed down.
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Upon the occurrence of SIB, the task was removed for about one minute, and
praise was delivered contingent upon completion of the task. The primary investigator
continued to repeat the instructions until the task was completed or three/five minutes had
elapsed. During this time, the participants had access to the communication devices,
picture card, or the word "Break" card, based on the language skills of each participant.
The percentage of intervals in which SIB occurred or any FCRs were calculated.
Also, to prevent serious injury to the participants during baseline, the primary
investigator used response blocking/interruption, which is defined as physically stopping
the problem behavior from occurring (Hagopian & Adelinis, 2001). The following are
some examples of response blocking/interruption strategies (e.g., similar to those
described by Iwata & Dorsey et al., 1994) that used to stop the behavior from occurring:
1) for head banging: we put hand/arm/or body between the participant’s head and a fixed
object; 2) for head hitting: we put a hand between the participant’s face and the
participant’s hand. These were performed contingent on the occurrence of excessive SIB.
FCT pretraining. The implementation of FCT pretraining followed completion
of the baseline. Just like with baseline sessions, the FCT was conducted in sessions that
lasted for five minutes (three sessions a day) for Mary and Ben, and three minutes (three
sessions a day) for Sean. If a participant was verbal (e.g., Ben and Mary), and was
exhibiting SIB to escape task demands, the investigators taught him/her to request a break
by saying "break" as a replacement behavior for SIB. If a participant was exhibiting a
very limited verbal skills (e.g., Sean), and was exhibiting SIB to escape task demands, the
investigators taught him to request a break by touching the communication card or the
communication device for the break or help as a replacement behavior for SIB. The
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tasks/activities were chosen by the participants’ teachers. For example, for Mary, math
assignments/activities were identified as one of the task demands that likely to elicit
SIBs; therefore, FCT sessions mainly conducted during this class/activity (e.g., solving
math problems related to basic addition, clocks and times, and money). For Sean, any
academic activities (e.g., letter/number matching in wooden boards, sorting objects by
color, size, and shape). For Ben, all writing assignments that occurred mostly during
Language Arts class. Also, as part of the FCT, most-to-least prompting procedures was
used simultaneously for the participants to practice touching the card before they get a
break (e.g., removing work materials and turning away from the participant for 30
seconds). Prompting was given based on the frequency of participant's independent
responses. The investigator delivered the break contingent on compliance with the
prompting procedures. The investigators initially delivered the reinforcer for the
alternative response on a dense schedule (e.g., a fixed-ratio 1 [FR-1] schedule). For
example, every time the participant produced the alternative response, he granted access
to a break from the task. Self-injurious behavior resulted in 10 seconds of escape from
demands. However, FCR (touching the break card or saying “break”) resulted in access
to the same reinforcer identified to maintain SIB in the FBA and FA (e.g., the FCR
resulted in 30 seconds of escape from demands).
The most-to-least prompting procedure was conducted based on procedures
described by Sternberg (1991) and Lalli et al. (1995) to teach the break request due to
asking for a break as a new skill because none of the participants demonstrated asking for
a break skill prior to conducting this study. The hierarchy of prompts that used to teach
the break request during the FCT condition was described below:
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a) Full physical prompt (hand-over-hand assistance): The investigator moved the
participant's hand and placed it on the card that demonstrates the picture and the
word of a break.
b) Partial physical prompt (push at the elbow): The investigator placed her hand
on the participant's elbow, repeated the directions, and led it to the place of the
break card.
c) Model prompt (showing the participant how to perform touching the break card
or saying “Break”): The primary investigator touched the break card, and
instructed the participant to do the same.
d) Gestural prompt (e.g., head nod, a point, facial expressions, hand gesture to
show the correct response): The investigator gestured to the place where the
break card was.
e) Verbal prompt: The investigator asked the participant, “What do you want?”
and instantly prompt the participant by stating, “Say break.”
f) No prompt: No prompt was provided to the participant.
For example, with most-to-least prompting hierarchy, at the beginning of a
session, the investigator instructed the participant to start the demand task/activity by
saying, "begin your work or ask for a break" and paused for 3-5 seconds.
Simultaneously, the investigator pointed to the break card and moved participant's
hand and placed it on the break card while a verbal request was modeled. Upon the
participant's hand touched the break card, the investigator praised the participant. Then,
the investigator took out all task materials from the table and have the participant 30
seconds break from task. All SIB attempts resulted in 10 seconds of escape from
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demands. After the break, the investigator put back the task/activity worksheet on the
table and repeated the procedures above. If the participant engaged in the academic
task upon the verbal request, "Do your work or ask for a break," the investigator
allowed the participant to complete the task and then removed all task materials from
the table and gave the participant one minute break from task plus provided the
participant access to preferred item.
A full physical prompt was implemented until the participant exhibited
independent use of the break card, which was followed by providing the next level of
prompting procedures, partial physical prompt. To move from a more intrusive
prompting level to a less intrusive one, the investigator repeated the aforementioned
procedures conducted for the full physical prompt for all levels of the most-to-least
prompting procedures (partial physical prompt, model prompt, gestural prompt, and
verbal prompt). If the participant did not respond to the level of prompting used, the
investigator moved to a higher level of prompt (go back to the previous level of
prompting) until the participant could exhibit independent use of the break card with
that level of prompt. Pretraining sessions continued with no prompt until the
investigator observed stable reduction in SIB from baseline levels for three consecutive
sessions. Reduction in SIB was tracked through direct observation and a partial interval
recording system.
Following the most-to-least prompting procedure, prompts were faded using a
2s progressive time delay illustrated by Charlop, Schreibman, and Thibodeau (1985) to
aid independent use of the FCR. A progressive prompt-delay compromised of initially
displaying the target stimulus (e.g., break card) and promoting the relevant response
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(e.g., "I want break"). Once the participant could imitate the investigator' model, the
onset of the prompt was delayed for a few seconds. For example, during the
presentation of the stimulus, the investigator waited for 2 seconds prior to providing
the prompt for the desired response. If the participant asked for an item correctly
within the 2 seconds, the demand was immediately reinforced by giving the participant
what he/she asked for. Gradually, the delay between the presentation of the target
stimulus (break) and the investigator's prompt ("I want break") was increased until the
participant independently requested the break. Generally, the delay was increased by
an increment of 2 seconds if the participant requested the item (i.e., stimulus) before
the presentation of the prompt for two consecutive trials. This pattern was continued
until a delay of 10 seconds was achieved. The increase in prompt delay continued
across sessions and conditions (e.g., 0-s, 2-s, 4-s, 6-s, 8-s and 10-s prompt delay with at
least two sessions at each level) before the prompt was provided. Once the participant
successfully exhibited independent use of the break card with no prompt for two
consecutive trials, the investigators terminated the FCT pretraining sessions and they
initiated FCT procedures.
FCT procedures. Functional communication training intervention procedures
were similar to FCT pretraining (in duration and scope), but were combined with
demand fading, in which the number of demands were increased before the
communicative response (FCR) was reinforced. During this phase, the investigators
prompted the participants to engage in structured activities with specific tasks required
to be completed before presenting the discriminative stimulus (signal the availability of
the reinforcers such as presenting the green card with a picture and the word “break”
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on it). If the participant correctly touches the “break” card before completing the
assigned work, the participant was provided a short, low-quality break (e.g., removing
work materials and turning away from the participant for 30 seconds). However, if the
request is emitted following task completion, the participant was reinforced with a
long, high-quality break (e.g., a long break with access to preferred items/activity for 1
minute). Self-injurious behaviors, at any time, resulted in a low-quality break (e.g.,
removing work materials and turning away from the participant for 10 seconds). Any
SIBs that occurred during sessions resulted in a low-quality break except if a SIB is
displayed excessively (e.g., three consecutive face hits). If such form of excessive SIB
is exhibited, the investigators used response blocking. However, if the participant
exhibited SIB after completing the assigned tasks, he/she was guided verbally and/or
physically to touch the “break” card before receiving the break.
If the participant did not perform the task/activity within three seconds, the
investigators re-presented the activity and immediately moved to the previous level of
prompt. For example, when the investigator instructed the participant to match the
picture by saying, “Match picture”, and concurrently pointed to a picture card, touched
the participant’s elbow, but the participant did not match the picture, the investigator
repeated, “Match picture”, pointed to a picture card, and put her hand on the
participant’s hand guiding her to pick up the picture card and put it on the top of
another matching card. The investigator remained at this level of prompting (e.g., full
physical prompt) until the participant completed the task for three consecutive trials.
The consequence for all correct responses included praise, break from demand/task,
and access to preferred items. However, if the participant performed the assigned
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activity/task incorrectly, the investigator used a one-level more intrusive prompt to
assist the participant in making a correct response. Prompts were removed (except the
vocal request) based on the participant's level of independent requesting for a break
and their SIBs. For example, for Ben, prompts were eliminated by session 18, for
Mary, by session 21, and for Sean, by session 22.
The implementation of both FCT pretraining and FCT procedures was
completed in natural settings within the school and home settings in which they
determined based on the settings where SIB was most likely to occur (e.g., all the
sessions were conducted where the academic demands existed).
Demand Fading. Demand fading was individualized to each participant based
on specific criteria. The criteria of implementing demand fading procedures used in
this study were based on Hagopian et al.’s (1998) guidelines to decide when
appropriate to conduct demand fading, such as when SIBs were decreased significantly
compared to the baseline level and the participant requested the break so often it would
not be practical in natural environments (e.g., classroom setting). Demand fading was
introduced after the participants reached high levels of break requests and stable
reduction in SIB. For example, criteria for increasing the number of demands for each
participant were based on her/his levels of SIB, which were decreased by at least 50%
relative to baseline level and the rate of her/his communication responses which were
so high. Demand fading sessions were also three to five minutes in duration. During
demand fading, the investigators systematically increased the number of demands/tasks
the participant was required to complete before presenting the discriminative stimulus
for the high-quality break. The word work, for example, was printed on a red card for
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the work communication card, and the word break, for example, was printed on a
green card for the break communication card. The green card served as a
discriminative stimulus for the availability of a high- quality break (e.g., removing
work materials and turning away from the participant for 1 minute plus access to
preferred activities/items), which was available at all times during FCT.
The participant was provided with a 1-minute task break with access to
preferred activities (high-quality break) upon completing the task and emitting FCRs.
Any break requests before completing the tasks/demands resulted in a low-quality
break. If the participant displayed SIB at any time, task materials were removed for 10
seconds, but no activities provided during the task break (low-quality break). At the
end of each break, a new trial was initiated, and the above sequence was reintroduced.
At first, the number of steps required to complete was one step. This requirement then
increased by one step if the participant completed the work while SIBs maintained low
levels of occurring for three consecutive sessions. Contingent upon three consecutive
sessions of a low level of SIB, the number of demands required for the presentation of
the green card were doubled.
During demand fading, for example, with Ben, the investigator started the
session by placing the paper and pencil in front of the participant, telling him, “Write
['the word noodles], when the green card is on the table and you ask for a break, you
will get a long break with the iPad (preferred item). You can ask for a break before the
green card is out, but it will be a short break with no iPad.”
Contingent upon three consecutive sessions with stable reduction in SIB, the
number of demands required for the presentation of the green card were doubled (e.g.,
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2 words, ate, noodles). This systematic increase in tasks that the participant required to
complete before the presentation of the discriminative stimulus for the availability of a
high-quality break continued until the participant managed of write a whole sentence.
Demand fading from this point on consisted of increasing the number of times the
participant writing each sentence (i.e., 3 times, 4 times). If the participant displayed
SIB at high level (similar to those in the baseline) during any session, demand fading
reduced to the previous contingency. Contingent upon completion of the specified
contingency, the investigator placed the green card on the table. When the green card
was presented, break requests resulted in a high-quality break; when the green card
was not present, break requests resulted in a low-quality break. If the participant did
not ask for a break immediately after the green card is presented, the investigator
continued to present instructions to write until the participant requested a break.
Contingent upon SIB at any time, with or without the green card present, a low-quality
break was delivered. Thereafter, the investigator increased the work requirement
during the presentation of the red card component with high levels of task completion
and low or stable levels of SIB. For example, Ben was able to complete four tasks
(e.g., write four sentences) during the presentation of the red card, Mary was able to
complete two tasks (e.g., complete two math problems) during the presentation of the
red card, and Sean also was able to complete three tasks (e.g., color three shapes)
during the presentation of the red card.
Generalization. Generalization probes were obtained in each participant’s
home. Generalization probes were similar to those in the intervention conditions and
comprised of academic demands/activities identified via FA and FBA to increase the
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occurrences of SIBs, but in-home settings instead of school or classroom setting.
FCT maintenance. Maintenance probes occurred 7, 10, and 14 days after the
intervention concluded to examine if the communication responses are maintained. The
investigators observed the participants during regular schoolwork activities that
conducted in home settings. Continuous direct observational data were collected using
similar procedures as described in the baseline and intervention conditions. The
procedures were similar to those in the intervention conditions, but no prompts were
given for the communication response.
Resurgence condition. Resurgence followed the maintenance condition as
described by Volkert et al. (2009). Resurgence condition occurred one week after the
maintenance condition. Following stability of low levels of SIBs for all the
participants, both the alternative communication response and SIBs were placed on
extinction in the resurgence phase. During the resurgence condition, all intervention
procedures were withdrawn, and direct observations was conducted. Continuous direct
observational data were collected using similar procedures as described in the baseline
and intervention conditions. Due to the counter-therapeutic nature of the phase, the
primary investigator did not administer more than six sessions across three days for
any participant. Two 3-5-minute sessions were conducted over three days. The
procedures were similar to those in the FCT maintenance condition except that the
functional reinforcer was no longer be provided for either SIB or the alternative
communicative response (Volkert et al., 2009). The purpose of this condition was to
observe any resurgence. Resurgence was defined as the occurrence of SIB at a rate
exceeding levels observed during the FCT maintenance condition in at least one of the
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six sessions (Volkert et al., 2009).
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Figure 3.2. General procedures
Interobserver Agreement
Interobserver agreement (IOA) is the most used indicator of assessing the
reliability measurement in applied behavior analysis (ABA) (Cooper et al., 2007). IOA
refers to “the degree to which two or more independent observers report the same
observed values after measuring the same events” (Cooper et al., 2007, p. 113). The IOA
procedure was conducted based on methods described by Cooper et al. (2007). One
special education teacher and two behavior specialists (one for each participant) in the
self-contained classrooms were trained to collect and record data. The primary
investigator, the special education teacher and the behavior specialists independently
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observed and recorded the dependent variables directly for at least 30% of sessions across
the functional analyses (33% for each participant), baseline (40% for Sean, 33% for both
Mary and Ben), intervention (33% for each participants), and maintenance (40 % for
Mary, 33% for Ben, and 30% for Sean) phases. The primary investigator trained the
behavior specialists and the special educator to record data for two hours each (each day
one hour) before observing the sessions. During training, the special educator and the
behavior specialists practiced by viewing examples and non-examples of scenarios,
narrative descriptions, and role-playing of communication responses and they got
feedback to accurately identify responses.
The mean count-per-interval IOA (Cooper et al., 2007) was used in this study
because the primary investigator measured the target behaviors using event recording
(e.g., frequency and rate of the FCR). The primary investigator divided the observation
period into a series of smaller counting times of 1 to 2 minutes for the baseline,
intervention, and maintenance phases, and 5 minutes for the FA phase. Then, the
special education teacher, and the behavior specialists recorded the number of correct
communicative responses within each interval. Then the agreement between the counts
of the two observers (the primary investigator and the behavior specialist or the special
education teacher) had been calculated within each interval. Finally, the primary
investigator used the agreements per interval as the basis for calculating the IOA for
the total observation period (See Appendix G). The mean count-per-interval IOA
calculated by dividing the number of intervals with agreements by the total number of
intervals in a session and converting the quotient to a percentage. Any discrepancies
between the behavior specialists, or the special educator was discussed until they reach
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consensus. The mean count-per-interval IOA levels should meet minimal standards
80% or greater (Harris & Lahey, 1978).
Procedural integrity checklist for FCT. The primary investigator followed
the same procedures that had used in the IOA to train the behavior specialists and the
special educator to record the reliability of intervention implementation. The primary
investigator trained the behavior specialists and the special educator to record
reliability data for 20-30 minutes before observing intervention sessions. The behavior
specialists and the classroom teacher monitored directly for treatment integrity on at
least 33% of sessions. Checklists of the intervention components were created to
measure the accuracy of treatment implementation (e.g., the readiness of the materials,
the presentation of the stimulus, the reinforcement, and the level of prompt). Using a
checklist of the intervention components, the teacher and the behavior specialists
marked whether each intervention component was demonstrated by the primary
investigator or the assistant. Treatment integrity was calculated by dividing the number
of times the intervention implemented correctly by the number of sessions of
implementation and then multiplied by 100. Any discrepancies were discussed until
they reached a consensus. A criterion level of 80% was used to determine if a high
level of treatment integrity exists during implementation of the study. However, if
overall treatment integrity fell below 80%, the primary investigator provided the
special educators with one 20-30-minute retaining session consisting of the
aforementioned four steps for the purpose of reaching the targeted criterion level of
80% or higher for the treatment integrity.
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Procedural Alternatives for SIB
To prevent further injuries to the participants, response blocking was
implemented during the functional analysis procedures and the baseline (Doughty &
Doughty, 2008). Response blocking is a common intervention strategy used to reduce
problem behaviors (including SIB) in individuals with ASD (Lerman & Iwata, 1996).
With response blocking, the primary investigator and the assistant prevented the
participants from engaging in SIB when it occurred. For example, the investigators
blocked SIB from happening.
Also, FCT procedures appears to be not effective treatment after five consecutive
sessions without success in reducing SIB, the primary investigator will combine response
blocking with redirection (i.e., prompting the participants to use FCR) for the treatment
of SIB during FCT procedures. However, this procedure did not take place due to FCT
intervention showed a positive impact in reducing SIB for all the participants from the
first intervention session.
Data Analysis
The data from each stage of the study was visually analyzed for each participant
and presented in line graph format within and between conditions and phases (Cooper et
al., 2007). The visual analysis of data within a given condition focuses on the number of
data points, the variability of performance/behavior, and the direction and degree of any
trends in the data for each participant. Visual analysis of data between conditions
determines whether changes occur in level, variability, trend, and to what extent these
changes are significant (Cooper et al., 2007). The conditions examined in this study
include FA, baseline, FCT, maintenance, and resurgence. The sessions were presented
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across the horizontal axis (x-axis), and the percentages of behavior or rate of FCRs were
presented across the vertical axis (y-axis).
Visual analysis of graphed data served as the primary means of interpreting a
functional relation within and between phases of this study. For example, a functional
relation between the percentage of SIB and rates of FCR was assumed if behavior change
is observed after the introduction of the FCT and prompting procedures.
Visual analysis of line graphs within condition was examined for three different
dimensions following the procedures described by Cooper et al. (2007). First, the level of
the dependent variables (decreasing SIB and increasing FCR) was examined. Level refers
to the value on the vertical axis around a series of data points and was calculated as a
median level line (e.g., central tendency of a series of data points that include several
outliers). The median level line was used in this study, because it represents the most
typical performance within a condition as well as not being influenced by one or two
measures that fall outside the normal range of the remaining measures. Therefore, change
in level within a condition was determined by calculating the differences in absolute
values on the y axis between the first and last data points within the condition. Second,
trend refers to the overall direction taken by a data path, which includes the direction
(increasing, decreasing, or zero trend), degree or magnitude, and variability of the data
points around the trend (Cooper et al., 2007).
In this study, the primary investigator used split-middle lines of progress to
examine the trend and the variability because it is more reliable than the freehand
method, and less time consuming than the linear regression method (Cooper et al., 2007).
Split-middle lines of progress can be drawn for data plotted against an equal interval
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vertical axis to summarize the overall trend as well as the variability. Determining the
split-middle line of progress involved four steps. First, the primary investigator divided
the data to be summarized into two equal parts. If there was an even number of data
points, the dividing line fell halfway between two of the rates. If there was an odd
number of data points, the dividing line fell on one of the data points. Second, the
primary investigator found the intersections of the mid-rate (horizontal line) and mid-date
(vertical line) for each half. Third, the primary investigator drew a line through the data
which passes through both of the intersections found in step two. Fourth, the primary
investigator counted the number of data points which fell above and below the line drawn
in step three. There should be the same number of data points falling on and above the
line; if not, the primary investigator adjusted the number of data points up or down, so
that half of all data points fell on or above, and half fell on or below the line (Cooper et
al., 2007).
The third dimension used to examine within-phase data patterns was the
variability. Variability is the degree to which multiple measures of behavior produce
different outcomes (Cooper et al., 2007). A high degree of variability within a given
condition often demonstrates that little experimental control or no control has been done
over the factors influencing the behavior (Cooper et al., 2007). To interpret variability, in
addition to the split-middle line of progress, the primary investigator used the stability
calculation (baseline). To compute the stability of the baseline, the primary investigator
needed to find the mean of the study data by adding the values and dividing by the
number of data points. Then, the primary investigator calculated 50% of the mean by
dividing the mean by 2. Then the primary investigator added the number that represents
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50% of the mean to the mean, and therefore, subtracted the number that represents 50%
of the mean from the mean, in order to determine the range where all of the study data
points should fall to determine stability. Any point fell inside this range, represents stable
data (see Table 4.1.) (Alberto & Troutman, 2013).
After examining the data within each condition and phase of this study, visual
analysis between conditions was examined in order to interpret level, trend, and
variability between phases (Cooper et al., 2007). In this study, the independent variable
(FCT) was manipulated at a given point in time. In order to identify whether an
immediate change in behavior occurs at a point in time, the primary investigator
examined the difference between the last data point before the condition change line and
the first data point in the new condition. The data also was investigated regarding the
overall level of performance between conditions, such as non-overlap of data points
between the highest values that obtained in one condition, and the lowest values that
obtained in the other condition. Median level lines were used to examine the overall level
between conditions. The data further was examined in terms of the trends that were
displayed by the data in each condition to identify whether the trend observed in the first
condition altered in direction during the subsequent condition.
Effect size calculation. Effect sizes using the standard mean difference (SMD)
equation was computed (Olive & Smith, 2005). Specifically, effect size was calculated
using the mean for all baseline and intervention points (SMDall ) by subtracting the
intervention average from the baseline average and dividing the outcome by the standard
deviation of baseline data (Olive & Smith, 2005). The primary investigator calculated the
effect sizes by using SMDall Equation:
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SMDall =

𝑀1−𝑀2
𝑆𝐷

Once we obtained the result of SMDall or Cohen’s d, then the result of SMDall or
Cohen’s d was converted into r-values. The effect size, r, is also calculated by subtracting
the mean of group one from the mean of group two, and dividing the outcome by the
standard deviation; effect sizes can be small (± 0.2), medium (± 0.5), and large (± 0.8)
and very large (1.3) (Sullivan & Feinn, 2012).
Percentage of non-overlapping data. To measure data between phases,
nonoverlapping data were calculated as a percentage (Scruggs & Mastropieri, 2013).
Nonoverlapping data were measured by calculating the proportion of data that observed
between baseline and intervention (including the generalization condition). The
percentage of nonoverlapping data were calculated by dividing the nonoverlapping data
points by all the data points and multiplying the outcome by 100. For example, scores
above 90% represent very effective intervention, scores from 70% to 89% represent
effective intervention, and scores less than 70% are questionable or ineffective (Scruggs
& Mastropieri, 2013).
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Table 3.1
Characteristics of the Participants
Participant Age
Sean
Mary
Ben

Gender Diagnosis Topography of
SIBs
head-banging &
4Y, 6M Male
Autism
head-hitting
head-banging &
14Y
Female Autism
head-hitting
13Y, 6M Male
Autism
Head hitting

FAST
Results
Escape &
Tangible
Escape &
Attention
Escape &
Attention

FA Results
Escape
Escape
Escape

Note. Age: Y = year, M = month

Table 3.2
Functional Assessment Result
Participant Topography of Break
request
Sean
Assistive technology
device and/or the card
touch of “Break”
Mary
Vocalization “Break”

Reinforcement

Ben

Break from task demands + access to iPad

Vocalization “Break”

Break from task demands + access to plastic
vehicles and books
Break from task demands + access to makeup
products
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Chapter IV
RESULTS
The researcher recruited three participants diagnosed with ASD who exhibited
SIB maintained by escape from tasks demand based on a functional behavioral
assessment. The study utilized FCT treatment with demand fading procedures using
concurrent schedules of reinforcement instead of extinction. A most-to-least prompting
procedure was used to replace SIB with more appropriate communicative responses and
to teach the participants to tolerate periods of time in which the functional reinforcer was
not available in the school setting. Post-intervention sessions were also conducted to
determine if intervention results could be generalized or maintained over time and
whether the SIBs would reoccur if the functional reinforcer was withheld.
Paired‐Stimulus Preference Assessment Results
Sean. The paired‐stimulus preference assessment for Sean (see Figure 4.1)
showed that the top two items used for intervention involved plastic vehicles (50%) and
books (25%).
Mary. The paired‐stimulus preference assessment for Mary (see Figure 4.2)
showed that the top two items used for intervention involved Makeup products (32%) and
root beer (26%).
Ben. The paired‐stimulus preference assessment for Ben (see Figure 4.3) showed
that the top two items used for intervention involved iPad (39%) and LEGO blocks
(23%).
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Functional Behavioral Assessment and Functional Analysis Results
A functional behavioral assessment was administered for each participant, which
involved indirect functional behavior assessment (FAST and teacher interviews), direct
observation of SIB in the participants' classrooms, and the functional analysis. Results of
the functional behavioral assessment for each participant are detailed below.
Sean. Results of Sean's interview and FAST indicated that Sean's SIBs involved
head-banging and head-hitting. Sean's self-injurious behaviors occurred mainly in the
classroom when he was given non-preferred activities and during transitions. The result
of FAST indicated that Sean's SIBs were most likely maintained by escape from nonpreferred activities or gaining tangibles.
A functional analysis was administered, in which Sean was given an academic
task (coloring numbers), a tangible condition, and a control condition. In the escape
condition, contingent upon SIBs, the task was removed, and the investigator turned away
for 10 seconds. In the tangible condition, Sean was granted access to a toy car for one
minute. The investigator restricted access to the item after a set interval of 45 seconds and
stated, "My turn with the car." Contingent upon SIBs, the investigator provided access to
the toy car again, and no other demands were placed on him.
In the control condition, Sean was given continuous access to toy vehicles and
books. No instructional demands were placed on him, and his SIB was ignored. The
investigator maintained close proximity to Sean and verbal praise around every 15
seconds.
Figure 4.4 depicts the results of Sean’s functional analysis. Sean exhibited the
highest percentages of SIB during escape conditions (M = 25.7%, range = 25% – 27%),
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indicating that his SIB served a negative reinforcement function (i.e., he exhibited SIB to
escape demands). As indicated in Figure 4.4, the percentage of Sean's SIBs was greater in
the escape condition compared to the tangible condition (M = 1.6%, range = 0% - 5%),
and free play conditions (M = 0). This means that Sean's SIBs were being maintained by
escape from demands or activities (negative reinforcement).
Mary. Mary’s special education teacher completed the interview and FAST, and
indicated that Mary's SIBs involved head-banging and head-hitting. Mary's SIBs occurred
mainly in the self-contained classroom during any academic demands. Mary's SIBs were
more likely to occur when she was given a demand or directed to transition from one
activity to another. The result of FAST revealed that Mary's SIBs were most likely
maintained by either escape from non-preferred demands or to gain attention.
For Mary’s functional analysis, she was given an academic task (math
worksheet), an attention condition, and a control condition. In the escape condition,
contingent upon SIBs, the task was removed, and the investigator turned away for 10
seconds. In the attention condition, the investigator provided roughly one minute of
access to attention, and then turned away to complete some paperwork. Mary was offered
access to neutrally-stimulating materials (coloring pages) with no other demands
presented. Contingent on SIB, the investigator provided access to attention in the form of
verbal reprimands (e.g., "hitting yourself isn't nice"). When no SIBs occurred, the
investigator did not give her any social attention. In the control condition, Mary was
given continuous access to preferred tangible items that included makeup products. No
instructional demands were placed on Mary and her SIB was ignored. The investigator
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maintained close proximity to Mary, offered assistance, and verbal praise around every
15 seconds.
Figure 4.5 shows the results of Mary’s functional analysis. Mary displayed the
highest percentages of SIB during escape conditions (M = 28.7 %, range = 23% – 40%),
indicating that her SIB served a negative reinforcement function. As detailed in the
Figure 4.5, the percentage of Mary's SIB was higher in the escape condition compared to
the attention (M = 0%) and free play conditions (M = 0). These results revealed that
Mary's SIB was being maintained by escape from demands or activities (negative
reinforcement).
Ben. Results from Ben's interview and FAST indicated that Ben's SIBs involved
head hitting. Ben's SIBs occurred mainly in the self-contained classroom during any
independent academic assignments that included writing tasks. Ben's SIBs were more
likely to happen as a result of being redirected to his class assignment or to transition
from free time on the computer to academic work. The result of FAST indicated that
Ben's SIB was most likely maintained by escape from tasks or attention.
A functional analysis was administered, in which Ben was given an academic task
that included a written component, an attention condition, and a control condition. In the
escape condition, contingent upon SIBs, the task was removed and the investigator turned
away for 10 seconds. In the control condition, Ben was given continuous access to super
hero coloring pages and Legos. No instructional demands were placed on Ben and his
SIB was ignored. The investigator maintained close proximity to Ben, offered assistance,
and verbal praise around every 15 seconds.
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Figure 4.6 depicts the results of Ben’s functional analysis. Ben displayed the
highest percentages of SIB during escape conditions (M = 21 %, range = 20 % – 23 %),
indicating that his SIB served a negative reinforcement function (i.e., he exhibited SIB to
escape demands). As shown in the Figure 4.6, the percentage of Ben's SIB was greater in
the escape condition compared to the attention (M = 1.6%, range = 0% - 5%), and free
play conditions (M = 0). This provided experimental evidence that Ben's SIB was being
maintained by escape from task demands or activities (negative reinforcement). Although
the overall trend in the escape condition was downward, an analysis of the data
demonstrated that he was engaging in SIB only when the investigator presented an
academic demand.
Question 1: To what extent do functional communication training and most-to-least
prompting reduce SIB for children with ASD?
To answer this question, the results of the baseline, FCT, generalization,
maintenance, and resurgence phases were analyzed. The results for each participant are
detailed in the following lines.
Baseline. Data showed relatively high levels of SIBs during baseline conditions
for the three participants, with ranges varying from 30% to 100%. The participants’
results are provided below.
Sean. Sean's percentage of intervals of SIBs averaged 92.8% of 10-second
intervals throughout five 3-minute sessions during baseline with a range of 88%–100%
(see Figure 4.7). The data remained stable (except the last session) from 88%–94%, and
no data point in the baseline varied more than 50% from the mean of the baseline. These
results indicated low variability and a necessity for intervention due to the accelerating
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trend, which reached 100% in the last session of baseline. The level of change within
conditions also indicated performance was deteriorating during baseline and improving
during intervention, in which the absolute level change (median level line) was at -6
during the baseline (see Table 4.1).
Mary. Mary's percentage of intervals of SIBs averaged 66% of 10-second
intervals throughout nine 5-minute sessions during baseline with a range of 50%–100%
(see Figure 4.7). The data remained at a moderate and stable level with low variability
(except in session six, where SIB reached 100%). The level of change within conditions
also indicated performance was deteriorating during baseline and improving during
intervention, in which the absolute level change (median level line) was at -16 during the
baseline (see Table 4.1).
Ben. SIBs occurred at the highest-level during baseline with a mean of 37% of
10-second intervals throughout twelve 5-minute sessions. The range of SIB in baseline
was 30%–40% of intervals (see Figure 4.7). The data were stable at a low-to-moderate
level (no data point of the baseline varied more than 50% from the mean of the baseline)
with low variability and a slight increasing trend. The level of change within conditions
also indicated performance was deteriorating during baseline and improving during
intervention, with the absolute level change (median level line) at zero during the
baseline (see Table 4.1).
Intervention. A minimum number of data points illustrating the level, trend, and
variability of the data was determined to be five data points (5 sessions) at a stable level
(for the participant assigned to the first tier, Sean). Simultaneously, the baseline data for
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the other two participants (Mary and Ben) remained relatively stable, which considered
suitable to start the intervention for this study.
Sean. Figure 4 .7 showed SIB exhibited by Sean during each session in the
intervention phase over the course of 25 3-minute sessions. Functional communication
training produced a decreasing trend in SIB and had a mean of 19% of intervals and a
range of 0%–65% of intervals. The SIB initially occurred at high levels across the FA and
baseline conditions; however, the SIBs decreased dramatically after the first intervention
sessions, and in sessions 16, 17, 20, 21, 22, and 25, SIB dropped to zero. A slight
variability in the data was observed during the intervention (mostly during the
introduction of demand fading procedures). The data specifically showed an increase in
the level of SIB, from zero occurrences of SIB in session 22 to 17% in session 23 during
the introduction of demand fading procedures. There was a gradual decreasing trend in
the percentage of SIB from the first intervention session (65%) to the last intervention
session (0%); this pattern in the data indicated a decelerating trend in a therapeutic
direction.
Mary. Mary stayed in the baseline phase until an average of 53% reduction of
SIB was observed in Sean’s intervention sessions relative to baseline sessions. Figure 4.7
shows SIB exhibited by Mary during each session in the intervention phase over the
course of 21 5-minute sessions. Functional communication training produced a
decreasing trend in SIB and had a mean of 18% of intervals and a range of 37%–10% of
intervals. SIB initially occurred at high levels across the FA and baseline conditions.
After the first intervention sessions, however, SIBs decreased to low levels, but SIB did
not drop to zero. There was also a gradual decreasing trend in the percentage of SIB from
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the first intervention session (37%) to the last intervention session (10%) for Mary; this
pattern in the data showed a decelerating trend in a therapeutic direction.
Ben. Once a functional relation was established for Mary, the intervention for Ben
was started. Specifically, the intervention was introduced to Ben after a mean of 30%
reduction of SIB was observed in Mary’s data relative to the baseline data. Figure 4.7
shows SIB exhibited by Ben during each session in the intervention phase over the course
of 18 5-minute sessions. FCT produced a decreasing trend in SIB with a mean of 7% of
intervals and a range of 20% to 0% of intervals. Self-injurious behavior initially occurred
at high levels across the FA and baseline conditions. After the first intervention sessions,
however, SIBs decreased to low levels, specifically in sessions 10, 11, and 12, SIB
dropped to zero. A slight variability in the data also was observed during the intervention
(mostly during the introduction of demand fading procedures). The data indicated a small
increase in the level of SIB, from zero occurrences of SIB in session 12 to 13% in session
13 during the introduction of demand fading procedures. However, in the following
sessions, the level of SIB dropped immediately to zero and remained at low and stable
levels throughout this phase. Furthermore, there was a gradual decreasing trend in the
percentage of SIB from the first intervention session (20%) to the last intervention
session (0%) for Ben; this pattern in the data indicated a decelerating trend in a
therapeutic direction.
Generalization. In light of the current COVID-19 pandemic, which had resulted
in the Pennsylvania State Governor Directive to close all public schools, the primary
investigator had to continue providing the participants the intervention in home settings
because it would be unethical to discontinue providing the intervention as the

119

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
intervention showed effectiveness in reducing the SIBs. Generalization sessions were
conducted in each participant’s home. The generalization sessions started in session 26
for Sean, 22 for Mary, and 19 for Ben.
Sean. Figure 4.7 shows SIB exhibited by Sean during each session in the
generalization phase over the course of 8 3-minute sessions. Sean's SIB remained at low
and stable levels throughout this phase (M = 2%; range from 6% to 0%), indicating that
the results generalized to the home setting.
Mary. Figure 4.7 showed SIB exhibited by Mary during each session in the
generalization phase over the course of 11 5-minute sessions. Even though Mary engaged
in SIB at higher levels than Ben and Sean, Mary's self-injurious behavior remained at low
and stable levels compared to the baseline levels throughout this phase (M = 7%; range
from 13% to 0%), demonstrating the intervention’s effect in reducing SIBs generalized to
the home setting. Mary maintained exhibiting lower levels of SIB, with only two data
points, in which SIB decreased to zero (sessions 29 and 33). The data did also show that,
once the demand is increased to two tasks, a slight increase in the level of SIB was
observed from zero occurrences of SIB in session 30 to 10% in session 31. However, the
level of SIB decreased immediately again to low levels.
Ben. Figure 4.7 showed SIB exhibited by Ben during each session in the
generalization phase over the course of 15 5-minute sessions. Ben's SIB remained at low
and stable levels throughout this phase (M= 1%; range 0% to 6%), demonstrating the
intervention impact in reducing SIBs generalized to the home setting. Ben maintained
zero levels of SIBs, however; the data did show a small increase in the level of SIB, from
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zero occurrences of SIB in session 21 to 6% in session 22 and 3% in session 29 during
increased demands, but decreased to zero across the final four sessions.
Question 2: To what extent do functional communication training and most-to-least
prompting increase socially appropriate requests to communicate needs/request
desired items for children with ASD?
Baseline. Data showed relatively low levels of correct communicative responses
during baseline conditions for all the participants, with a rate range of 0 to 0.3 FCRs/min
per session. The participants’ results are detailed in the following lines.
Sean. Figure 4.8 displayed data on the rate of break request in which Sean
touched the break card in each session. Low and stable levels of FCR were observed
during baseline. Sean asked for help once (first session) with a rate ranging from 0 to 0.3
FCRs/min per session and an average level of 0.06 FCRs/min per session.
Mary. Figure 4.8 showed data on the rate of break request in which Mary
requested a break from demand in each session. Low and stable levels of FCR were
observed during baseline. Mary asked for help once (during session six) with a rate
ranging from 0 to 0.2 FCRs/min per session and an average level of 0.02 FCRs/min per
session.
Ben. Figure 4.8 displayed data on the rate of break request in which Ben
requested a break from demand in each session. During baseline, Ben never touched the
break card or said “Break” independently. Low and stable levels of FCR (zero-celerating
trend) during baseline, and Ben emitted zero FCRs during baseline.
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Intervention. The results showed that FCT effectively increased communication
responses for all participants. The overall trend of FCRs increased with a range 0 to 2.3
FCRs/min per session. The participants’ results are detailed next.
Sean. Figure 4.8 showed data on the rate of break-request in which Sean
independently requested a break from demands without prompts in each session. During
FCT procedures, over the course of 25 3-minute sessions, Sean was prompted to touch
the break card, the mean number of prompted break requests trended downward with a
mean of 0.3 FCRs/min per session and a range of 0 to 1 FCRs/min per session toward the
end of this phase. During this condition, Sean touched the break card in the absence of
any prompts with an average level of 1.5, range from 1.3 to 2 FCRs/min per session.
Upon the introduction of the intervention, break request increased from 0 break
requests per session (final data point in baseline) to a mean of 1 FCRs/min per session
(first intervention session). For example, out of 6 opportunities to respond given to Sean,
he emitted 3 responses independently. There was also an immediate level change in
break-request behavior. During subsequent sessions, break-request behavior increased
and stabilized between 1.6 to 2 FCRs/min per session across ten sessions. This pattern in
the data indicated an increasing trend in a therapeutic direction as well as an increase in
the level and stability of data.
Sean demonstrated high levels of FCRs, with a mean of 1.5 FCRs/min per
session, (range 1 - 2) in the first 22 sessions. For example, out of 6 opportunities to
respond given to Sean in the first 22 sessions, he emitted an average of 4.6 responses
independently. The FCR was emitted so frequently that any activity/assignment was
avoided completely during FCT. Criteria for increasing the number of demands for Sean
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were based on his level of SIB, which was decreased by at least 50% (57% reduction was
observed on Sean data) relative to baseline level, and the rate of his communication
response which was high. Thus, demand fading procedures were implemented; for Sean,
for example, demand fading was implemented in session 23, after the levels of SIB
deceased to zero levels for three consecutive sessions and the FCRs at high levels. During
demand fading procedures, with the exception of an increase during the session 23, SIB
decreased and remained at zero or near zero levels. The FCRs gradually decreased from a
mean of 1.5 FCRs/min per session during FCT (e.g., sorting objects by one color) to a
mean of 1.2 FCRs/min per session (range of 1.3 to 1 FCRs/min per session) during the
demand fading procedures (e.g., sorting objects by three colors). Demand fading
increased and reached the highest number of demands within session 31 (three tasks per
session), and the FCRs stabilized at 1.1 FCRs/min per session across the last three
consecutive sessions; the number of tasks remained at this level to the end of this study.
As such, the number of FCRs was considered acceptable and more practical given the
high levels of FCRs emitted by Sean at the beginning of FCT procedures.
Mary. Figure 4.8 shows data of the break rate requested in which Mary
independently asked for a break from demands without prompts in each session. During
FCT procedures, over the course of 21 5-minute sessions, Mary was prompted to request
a break, and the mean number of prompted break requests trended downward with a
mean of 0.7 FCRs/min per session and a range of 0 to 1.6 FCRs/min per session toward
the end of this phase. During this condition, Mary requested a break in the absence of any
prompts with an average level of 1.3 FCRs/min per session (range 0.6 to 2 FCRs/min per
session).
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Upon the introduction of the intervention, break request increased from 0 break
requests per session (final data point in baseline) to a mean of 0.8 FCRs/min per session
(first intervention session). For example, out of 10 opportunities to respond given to
Mary, she emitted 4 responses independently. There was also an immediate level change
in break request behavior. During subsequent sessions, break request behavior increased
to reach 2 FCRs/min per session. For example, out of 10 opportunities to respond were
given to Mary, she emitted an average of 6.7 responses independently. This pattern in the
data indicated an increasing trend in a therapeutic direction as well as an increase in the
level and stability of data.
Ben. Figure 4.8 displayed data of the rate of break request in which Ben
independently requested a break from demands without prompts in each session. In
baseline, Ben never requested a break from demands independently. During FCT
procedures, over the course of 18 5-minute sessions, Ben was prompted to request a
break, the mean number of prompted break requests trended downward with a mean of
0.2 FCRs/min per session and a range of 0 to 0.4 FCRs/min per session toward the end of
this phase. During this condition, Ben requested the break in the absence of any prompts
with an average level of 1.4 (range 0.8 to 1.8).
Low and stable levels of FCR (zero-celerating trend) during baseline (Ben emitted
zero FCRs during baseline), and upon introduction of the intervention, break request
increased from zero break requests per session (final data point in baseline) to a mean of
1.2 FCRs/min per session (first intervention session). For example, out of 8 opportunities
to respond given to Ben, he emitted 6 responses independently. There was also an
immediate level change in break-request behavior. During subsequent sessions, break-
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request behavior increased and stabilized at 1.6 FCRs/min per session across five
consecutive sessions. This pattern in the data indicated an increasing trend in a
therapeutic direction as well as an increase in the level and stability of data.
Ben demonstrated high levels of FCRs, with a mean of 1.6 FCRs/min per session
(range 1.2 - 1.8) in the first 12 sessions. For example, out of 8 opportunities to respond
given to Ben, he emitted an average of 7 responses independently. The FCR was emitted
so frequently that any activity/assignment was avoided completely during FCT. Criteria
for increasing the number of demands for Ben were based on his level of SIB, which was
decreased by at least 50% (76% reduction was observed on Ben data) relative to baseline
level and the rate of his communication response, which was high. Thus, demand fading
procedures were implemented; for Ben, for example, demand fading was implemented in
session 13, after the levels of SIB deceased to zero levels for three consecutive sessions
and the FCRs at high levels. During demand fading procedures, with the exception of an
increase during the 13th, 22 nd, and 29th sessions, SIB remained at zero or near zero levels.
The FCRs gradually decreased from a mean of 1.6 FCRs/min per session during FCT
(i.e., write one sentence) to a mean of 0.8 FCRs/min per session (range of 1.8 to 0.4)
during the demand fading procedures (i.e., write four sentences). Demand fading
increased and reached the highest number of demands within session 26 (four tasks per
session), and the FCRs stabilized at 0.4 FCRs/min per session across the last three
consecutive sessions; the number of tasks remained at this level to the end of this study.
As such, the number of FCRs considered acceptable and more practical given the high
levels of FCRs emitted by Ben at the beginning of FCT procedures.
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A replication of this effect across three participants within the study (inter-subject
replication) provided the investigators data to establish the possibility of a functional
relation between FCR and the intervention.
Generalization
The results showed that communication responses were generalized to home
settings for all participants.
Sean. During generalization condition, over the course of 8 3-minute sessions,
Sean's unprompted break request (FCR) did not initially generalize to the home setting.
Sean was prompted to touch the break card, the mean number of prompted break requests
trended downward with a mean of 1 FCRs/min per session and a range of 0.6 to 1.3
FCRs/min per session toward the end of this phase. However, once unprompted break
requests established in the participant repertoire (in session 30), independent and
unprompted FCR increased to high levels and maintained at this level throughout this
phase with a mean of 1 FCRs/min per session and a range of 0 to 1 FCRs/min per
session.
Mary. During generalization condition, over the course of 11 5-minute sessions,
Mary emitted independent FCR during all sessions in the generalization phase.
Unprompted break requests increased to the highest levels relative to FCT procedures
condition (M = 1.7; range from 2 to 1 FCRs/min per session), demonstrating the
intervention impact in replacing SIBs with appropriate alternative behavior (FCR)
generalized to the home setting. However, the FCR was emitted so frequently that any
activity/assignment was avoided completely during both FCT and generalization phases.
Criteria for increasing the number of demands for Mary were based on her level of SIB,
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which was decreased at least by 50% (79% reduction was observed on Mary data)
relative to baseline level and the rate of her communication response, which was so high.
Therefore, demand fading procedures implemented in this phase, particularly in session
30. Mary was subsequently required to complete two tasks before the reinforcer became
available. That was followed by unprompted break requests trended downward toward
the end of this phase, concurrently SIB remained low and stable.
Ben. During generalization condition, over the course of 15 5-minute sessions,
Ben emitted independent FCR during all sessions in the generalization phase.
Unprompted break requests remained stable and at moderate levels (M = 0.6; range from
0.8 to 0.4 FCRs/min per session), indicating the intervention impact in replacing SIBs
with appropriate alternative behavior (FCR) generalized to the home setting.
Overall, the results of questions one and two highlighted that FCT coupled with
demand fading procedures was effective at decreasing SIB, and the functional
communication response was efficient in replacing SIB in the participants’ repertoires to
allow him/her to eliminate interruptions of ongoing activities.
Question 3: To what extent do children with ASD maintain their use of socially
appropriate requests to communicate needs/request desired items over time after
the intervention is ceased?
Maintenance began 7, 10, and 14 days after the intervention concluded to examine
if the communication responses were maintained. At which point the demand
requirement remained same for all the participants in this phase (e.g., for Ben, four tasks
are required to be completed before the reinforcer became available; for Sean, three tasks
are required to be completed before the reinforcer became available; for Mary, two tasks

127

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
are required to be completed before the reinforcer became available). The participants’
results are detailed in the following lines.
Sean. Figures 4.7 and 4.8 showed SIB and FCR, respectively, exhibited by Sean
during each session in the maintenance phase over the course of nine 3-minute sessions.
The level and trend of SIB maintained near-zero levels throughout the maintenance
condition (M = 0.6%; range from 6% to 0%) indicating the intervention impact in
reducing SIBs maintained over time. The communication data also increased with a slight
upward trend in the maintenance phase relative to the generalization phase. Sean
maintained an average rate of 1 FCRs/min per session (range of 1.4 to 1 FCRs/min per
session).
Mary. Figures 4.7 and 4.8 showed SIB and FCR, respectively, exhibited by Mary
during each session in the maintenance phase over the course of nine 5-minute sessions.
Mary had a small increase in the level and trend of SIB in the maintenance condition (M
= 9.6%; range from 13% to 7%), relative to the generalization phase (M = 7%). However,
Mary’s SIB remained at low and stable levels compared to the baseline levels throughout
this phase, indicating the intervention impact in reducing SIBs maintained over time.
Mary also maintained an average rate of 1.3 FCRs/min per session (range of 1.6 to 1
FCRs/min per session).
Ben. Figures 4.7 and 4.8 showed SIB and FCR, respectively, exhibited by Ben
during each session in the maintenance phase over the course of nine 5-minute sessions.
Ben did not engage in any SIB during the maintenance phase. The level and trend of SIB
maintained zero levels throughout the maintenance condition (M = 0%). Ben also
maintained an average rate of 0.4 FCRs/min per session (range of 0.2 to 0.6).
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Question 4: To what extent is resurgence of self-injurious behavior observed during
maintenance?
Resurgence phase began one week after the maintenance phase ended, and all the
intervention procedures ceased as a way to examine whether the effectiveness of FCT
procedures were maintained in reducing SIBs as well as the intervention impact in
substitute SIBs with appropriate alternative behavior maintained over time. The
participants’ results are detailed in the following lines.
Sean. Figures 4.7 and 4.8 shows SIB and FCR, respectively, exhibited by Sean
during each session in the resurgence phase over the course of six 3-minute sessions. The
data revealed that the overall trend of SIB increased and had a mean of 18% of intervals
and a range of 35% to 12% of intervals relative to maintenance condition (0.6%). The
data also showed that Sean maintained an average rate of 2 FCRs/min per session (range
of 2.3 to 1.7), which was higher than the FCRs produced by Sean during the maintenance
condition (1 FCRs/min per session).
Mary. Figures 4.7 and 4.8 showed SIB and FCR, respectively, exhibited by Mary
during each session in the resurgence phase over the course of six 5-minute sessions. The
data were variable, and the overall trend of SIB was increasing and had a mean of 23% of
intervals and a range of 27% to 20% of intervals relative to maintenance condition
(9.6%). Mary also engaged in low rates of FCRs with a mean rate of 0.06. Mary only
engaged in two FCRs, which was lower than the FCRs produced by Mary during the
maintenance condition (1.3 FCRs/min per session).
Ben. Figures 4.7 and 4.8 showed SIB and FCR, respectively, exhibited by Ben
during each session in the resurgence phase over the course of six 5-minute sessions. The
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data revealed that the overall trend of SIB increased and had a mean of 6% of intervals
and a range of 10% to 3% of intervals relative to maintenance condition (0%). The data
indicated that Ben maintained a rate of 0.8 FCRs/min per session (range of 1 to 0.6),
which was higher than the FCRs produced by Ben during the maintenance condition (0.4
FCRs/min per session).
Interobserver Agreement Results
Table 4.2 summarized the mean percent agreement on the measurement of the
two dependent variables—SIB and FCR by each participant and condition.
Functional Analysis. The interobserver agreement (IOA) was calculated for
33% of the functional analysis sessions for each participant. Agreement on the number
of SIBs for all the participants agreements were 100% (M = 100%).
Baseline. Reliability was calculated on about 40% of baseline sessions for Sean
and 33% of baseline sessions for both Mary and Ben. Agreement on SIB ranged from
94% to 100% (M = 97%) for Sean, 100% (M = 100%) for Mary, 89% to 100% (M =
97%) for Ben. Agreement on the FCR for all the participants agreements were 100%
(M = 100%).
Intervention. First for FCR, reliability was calculated on about 32% of the
intervention sessions for Sean and 33% of the intervention sessions for Mary and Ben.
Agreement on FCR for ranged from 83% to 100% (M = 96%) for Sean, 90% to 100% (M
= 82%) for Mary, and 88% to 100% (M = 98%) for Ben. Reliability on FCR was
calculated on about 38% of the intervention sessions (generalization) for Sean, and 36%
for Mary, and 33% for Ben. Agreement on FCR for Sean ranged from 83% to 100% (M =
94%), 88% to 100% (M = 95%) for Mary, and 75% - 100% (M = 95%) for Ben.
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Reliability also was calculated for SIB on about 32% of the intervention sessions
for Sean and 33% of the intervention sessions for Mary and Ben. Agreement on SIB for
Sean ranged from 88% to 100% (M = 97.4%), 90% to 100% (M = 95%) for Mary, and
85% to 100% (M = 97.5%) for Ben. Reliability on SIB was also calculated on about 38%
of the intervention sessions (generalization) for Sean, 36% for Mary, and 33% for Ben.
Agreement on SIB for Sean and Mary were 100% (M = 100%) and 50% to 100% (M =
90%) for Ben.
Maintenance. Reliability was calculated on about 33% of the maintenance
sessions across all the participants. Agreement on SIB for both Sean and Ben on
maintenance were 100% (M = 100%), and 86% to 100% (M = 95%) for Mary.
Agreement on maintenance for Sean ranged from 89% to 100% (M = 97%). Agreement
on FCR for both Sean and Ben agreements were 100% (M = 100%). Agreement on SIB
for Mary ranged from 86% to 100% (M = 95%).
Procedural integrity checklist for FCT
Treatment integrity data were collected on 33% of the intervention sessions for
all the participants. Treatment integrity was calculated by dividing the number of times
the intervention implemented correctly by the number of sessions of implementation and
then multiplied by 100. The average score of 100% accuracy was recorded across all the
participants.
Overall effect size. Effect size was calculated using the standardized mean
difference (SMD), which is also known as Cohen’s d, in particular, mean for all baseline
and intervention points (SMDall ). Effect size was also calculated using multiple
regression approach (the correlation coefficient, r) (Faraone, 2008). Overall effect size
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was calculated for each participant. First, we obtained the result of SMDall or Cohen’s d,
then the result of SMDall or Cohen’s d was converted into r-values. The mean of SMDall
calculated by subtracting the intervention average from the baseline average and dividing
the outcome by the standard deviation of baseline data. According to Gierut, Morrisette,
and Dickinson (2015), the estimated effects size in single-subject design can be small
effects (range from 0.09 to 2.16), medium effects (range from 2.35 to 5.89), and large
effects (range from 6.32 to 27.83). The effect size, r, is also calculated by subtracting the
mean of group one from the mean of group two, and dividing the outcome by the
standard deviation; effect sizes can be small (± 0.2), medium (± 0.5), and large (± 0.8)
and very large (1.3) (Sullivan & Feinn, 2012). Generally, large effect sizes were found
across each participant for intervention relative to baseline.
For Sean, the overall effect of FCT during FCT procedures on SIB was large
(SMDall = 16.2) and r = 0.9, effect of FCT during generalization on SIB was large
(SMDall = 20.4) and r = 0.9, effect of FCT during maintenance on SIB was large
(SMDall = 20.5) and r = 0.9, which produced significant positive effect.
For Mary, the overall effect of FCT during FCT procedures on SIB was medium
to large (SMDall = 2.9) and r = 0.8, effect of FCT during generalization on SIB was
(SMDall = 3.6) and r = 0.8, effect of FCT during maintenance on SIB was (SMDall =
3.4) and r = 0.8, which produced significant positive effects.
For Ben, the overall effects of FCT during FCT procedures on SIB was large
(SMDall = 8.9) and r = 0.9, effect of FCT during generalization on SIB was large
(SMDall = 10.8) and r = 0.9, effect of FCT during maintenance on SIB was large
(SMDall = 11.1) and r = 0.9, which produced significant positive effect.
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Percentage of non-overlapping data. Scores were calculated for the baseline and
the intervention data. For Sean, all the 33 treatment data points (including the
generalization condition) did not overlap with the lowest baseline data point (i.e., lowest
baseline data point was 88%), which totaled 100%. For Mary, all the 33 treatment data
points (including the generalization condition) did not overlap with the lowest baseline
data point (i.e., lowest baseline data point was 50%), which totaled 100%. For Ben, all
the 33 treatment data points (including the generalization condition) did not overlap with
the lowest baseline data point (i.e., lowest baseline data point was 30%), which totaled
100%. These scores were above 90%, which represented statistically significant changes
as well as indicated an internally valid design.
Social validity
Table 4.3 shows the results of the social validity questionnaire, an adapted
version of the IRP-15 (Appendix F), that was given to three respondents (special
educators). The results of the questionnaire revealed that the intervention procedures
were generally accepted by the respondents. The respondents also found that the study
intervention was appropriate for the problem behavior (e.g., SIB), and they agreed that
the participants' problem behaviors were severe enough to warrant the use of the
intervention. Furthermore, the respondents were willing to use this intervention in the
classroom setting and believed that the intervention was a practical way to handle the
participants' undesirable behaviors. Scores on the IRP-15 ranged from 15 to 90, with
higher scores indicating a greater acceptance level of the intervention. In the current
study, a higher score of 87.6 was obtained on the IRP-15, indicating a greater acceptance
level of the intervention.
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Table 4.1
Summary Result of SIB for Each Participant in Each Condition
Participant

Mean

Sean

93%

Mary

66%

Ben

37%

Condition: Baseline
Range
Median Stability
88% 100%
50% 100%
30% 40%

94%
60%

46%140%
33%-99%

38.5%

18%-56%

Condition: Intervention
Median Stability

Absolute level change
(Median level line)
-6%
-16 %
0%

Participant Mean

Range

Sean

20 %

0% -65%

17 %

-

Absolute level change
(Median level line)
65%

Mary

18 %

17 %

-

27%

Ben

7%

10% 37%
0% -20%

6%

-

20%

Participant Mean
Sean
Mary
Ben

1.5%
7%
1.2%

Participant Mean
Sean
Mary
Ben

0.6
10%
0%

Condition: Generalization
Range
Median Stability
Absolute level change
(Median level line)
0% - 6%
0%
6%
0% - 13% 7%
10%
0% - 6%
0%
0%
Condition: Maintenance
Range
Median Stability
Absolute level change
(Median level line)
0% - 6%
0%
0%
7% - 13% 10%
6%
0%
0%
0%
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Table 4.2
Interobserver Agreement Results
SIB
FA
Sean

Baseline

FCT

Generalization

Sessions 𝑎

%𝑏

Sessions 𝑎

%𝑏

Sessions 𝑎

%𝑏

Sessions 𝑎

%𝑏

33%

100

40%

97%

32%

97%

38%

100%

Maintenance
Sessions 𝑎
33%

%
Mary

33%

100

33%

100%

33%

95%

36%

100%

33%

%𝑏

T

100

99

%

%

95%

98

%
Ben

33%

100

%
33%

97%

33%

97%

33%

90%

33%

%

100

97

%

%

FCR
FA

Baseline
Sessions

Sean

40%

Mary

33%

𝑎

%

FCT
𝑏

100%
100%

Sessions
32%
33%

𝑎

Generalization
%

𝑏

96%
82%

Sessions
38%
36%

𝑎

%

𝑏

94%
95%

Maintenance
Sessions 𝑎
33%
33%

%𝑏

T

100

98

%

%

95%

93
%

Ben

33%

100%

33%

98%

33%

95%

Note. a: Percentage of which IOA data were obtained in each condition
b: Percentage of interobserver agreement
T: Total
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Table 4.3
Social Validity Result
Question

Mean Rating

Range

6

6

2 Most teachers would find this intervention appropriate for behavior
problems in addition to the one described.

5.7

5-6

3

This intervention should prove effective in changing the child's problem
behavior.

5.7

5-6

4

I would suggest the use of this intervention to other teachers.

6

6

5

The child’s problem behavior is severe enough to warrant use of this
intervention.

6

6

6

Most teachers would find this intervention suitable for the behavior
problem described.

6

6

7

I would be willing to use this intervention in the classroom setting.

6

6

8

This intervention would not result in negative side effects for the
child. materials.

5.7

5-6

9

This intervention would be appropriate for a variety of children.

5.7

5-6

5.7

5-6

5.7

5-6

6

6

13 I liked the procedures used in this intervention.

5.7

5-6

14 This intervention was a good way to handle this child's behavior
problem.
15 Overall, this intervention would be beneficial for the child.

5.7

5-6

6

6

1

This would be an acceptable intervention for the student's problem
behavior.

10 This intervention is consistent with those I have used in classroom
settings.
11 The intervention was a fair way to handle the child's behavior problem.
12 This intervention is reasonable for the behavior problem described.
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Figure 4.1. Paired‐Stimulus Preference Assessment: Sean

Figure 4.2. Paired‐Stimulus Preference Assessment: Mary
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Figure 4.3. Paired‐Stimulus Preference Assessment: Ben
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Figure 4.4. Percentage of intervals of self-injurious behavior exhibited by Sean during
FA.

Figure 4.5. Percentage of intervals of self-injurious behavior exhibited by Mary during
FA.
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Figure 4.6. Percentage of intervals of self-injurious behavior exhibited by Ben during
FA.
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Figure 4.7. Percentage of intervals of self-injurious behavior during the baseline,
intervention, generalization, maintenance, and resurgence for Sean, Mary, and Ben. FCT
= functional communication training.
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Figure 4.8. Responses per session of alternative responses during baseline, FCT for
Sean, Mary, and Ben. FCT = functional communication training.
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Chapter V
DISCUSSION
The purpose of the current study was to investigate the effectiveness of using
FCT, most to least prompting, and demand fading procedures in increasing FCR by
asking for a break while limiting SIBs expressed by participants when confronted with
non-preferred activities (e.g., academic tasks). The study included the following phases:
1. Functional analysis sessions were administered to verify the function (i.e., escape)
of SIBs of each participant.
2. Direct observation sessions were conducted during baseline phase, which took
place in each participant’s classroom to determine the percentage of SIB
identified for each participant.
3. FCT procedures involved using most-to-least prompting procedure to teach the
FCR to each participant, which was followed by fading the prompts using a 2-s
progressive time delay. Both prompted and unprompted communication responses
were recorded. Demand fading procedures were also included to teach the
participants to tolerate periods of time in which the functional reinforcer was not
available. Generalization condition took place following this phase.
4. Maintenance probes occurred 7, 10, and 14 days after the intervention was ceased
to determine if the communication responses were maintained. The procedures
were similar to those in the intervention conditions, but no prompts were given for
the communication response.
5. Resurgence occurred one week after the maintenance condition. Following
stability of low levels of SIBs for all the participants, both the alternative
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communication response and SIBs were placed on extinction in the resurgence
phase.
Results of the study indicated that FCT coupled with most to least prompting
procedures effectively decreased SIBs for all the participants and FCRs efficiently
substituted SIBs in the participants’ repertoires. Similar to findings from other studies
(e.g., Campos et al., 2017; Falcomata, Roane, Muething, Stephenson, & Ing, 2012; Peck
Peterson et al., 2005), FCT alone was impractical for service providers to successfully
decrease SIBs due to the high rates of requesting for breaks exhibited by all the
participants, which resulted in discontinuity of ongoing activities. To address this
limitation in FCT treatment, the implementation of FCT in this current study was coupled
with demand fading procedures, which increased the amount of the required work the
participants completed before the reinforcers were presented (Davis et al., 2018; Fisher et
al., 2000; Rooker et al., 2013). Several research teams (e.g., Davis et al., 2018; Zangrillo
et al., 2016) have demonstrated that signaling the availability of reinforcement coupled
with FCT treatment can decrease students’ problem behaviors. This encourages the
participants to exhibit more appropriate behaviors to complete non-preferred activities
without continuously asking for breaks that interrupt ongoing activities.
Intervention sessions (FCT procedures) were initially implemented with the first
participant, Sean. After a 53% reduction in SIB was observed in Sean’s data relative to
the baseline data, the intervention was introduced to the second participant, Mary.
Similarly, once a 30% reduction of SIB was observed in Mary’s data relative to the
baseline data, the intervention was introduced to the third participant, Ben. Ledford,
Lane, and Severini (2018) reported that the data level within conditions should not
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change when the intervention is implemented with each participant and it should not
change when the intervention is implemented in later tiers. In this study, for example, the
data in the third tier remained at similar levels during the baseline sessions for the first
and the second participants. Likewise, once the intervention was implemented for the first
and second participants, the baseline for the third participant remained unchanged. This
verifies our prediction that the data would not change in a subsequent tier when
intervention was implemented to another tier. This result indicated that the participants
were functionally independent (Gast et al., 2018), in which the implementation of the
intervention to one participant did not change other untreated tiers (participants) of the
study design.
Also, the participants were functionally similar. The primary investigator
selected participants (to some extent) with similar characteristics, such as participants
displayed similar SIB and had similar school backgrounds, such as attending selfcontained classrooms located in public schools. Subsequently, when such tiers are
functionally similar, the intervention is more likely to have the same impact on each tier
(Gast et al., 2018). This ultimately limited the likelihood of inconsistent effects that could
impact the implementation of the multiple probe design and ensured internal validity. As
such, the study design presents that a functional relation between FCT procedures and
behavior change occurred due to the outcome being replicated across the participants.
Therefore, the outcomes of this study established adequate internal validity through
verifying an experimental control between the dependent variable (SIB) and the
independent variables (FCT), in which the behavior change occurred only when FCT was
introduced to each participant, and not before.
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Summary of Research Findings
The findings of this study replicate and extend the previous literature in three
aspects: (1) the effectiveness of FCT without extinction, (2) the treatment of negatively
reinforced problem behaviors (i.e., SIBs), and (3) the relationship between FCT and
concurrent schedules of reinforcement and resurgence of SIB. First, the results of this
study showed that using FCT without extinction was effective in reducing SIBs and
increasing the use of the alternative response in lieu of the inappropriate behavior for all
the participants. These findings are consistent with previous studies (e.g., Casey &
Merical, 2006; Davis et al., 2018; Fisher et al., 2018; Hagopian et al., 1998; Peterson et
al., 2017) that demonstrated that utilizing FCT without extinction decreased problem
behaviors. The aforementioned studies proposed two possible reasons for these outcomes.
One possibility was that FCT without extinction was effective as long as the problem
behavior became less frequently reinforced than the alternative responses (Peterson et al.,
2017). This current study, for example, provided a shorter break time for SIB (10
seconds), while the alternative response (i.e., functional reinforcer) received a longer
break time (30 seconds to 1 minute). A second possibility was that using FCT without
extinction is an option if the problem behavior is known to be maintained by escape from
demand (Casey & Merical, 2006; Davis et al., 2018; Fisher et al., 2018; Hagopian et al.,
1998; Peterson et al., 2017). In this study, participants’ SIBs were initially assessed
through functional analysis in order to identify participants who exhibit SIBs that were
maintained by escape from task demands. The results of functional analysis indicated that
all participants’ SIBs were maintained by escaping from demands. Other studies (e.g.,
Carr & Durand, 1985; Fisher et al., 1993; Hagopian et al., 1998; Volkert et al., 2009),
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however, found that using FCT with extinction reduced the level of SIB as well as
established an alternative communicative response (as replacement of escape).
Second, regarding the treatment of negatively reinforced SIB, Lalli et al. (1999)
used concurrent schedules of reinforcement to decrease SIBs maintained by escape from
tasks of five participants with developmental disabilities (including ASD). The findings
of this current study revealed that using alternative reinforcement (e.g., preferred items,
praise) increased compliance and decreased negatively reinforced problem behavior
without the use of extinction although problem behavior resulted in a 30-second break
from the task. Lalli and colleagues (1999) indicated that these results were due to the
alternative reinforcement served as an abolishing operation, which in turn decreased the
participants’ desire to escape from task demands by exhibiting problem behaviors.
Similarly, Lomas, Fisher, and Kelley (2010) replicated the Lalli et al.’s (1999) study in
which they recruited three participants with ASD who exhibited problem behaviors,
including SIBs, maintained by escape from demands that have executed without escape
extinction using schedule-thinning procedures. This current study found similar results to
the ones found in Lalli et al. (1999), in which the problem behaviors maintained by
escape from demands reduced to near-zero. Furthermore, Zangrillo and colleagues (2016)
found that combining FCT with the thinning schedule of reinforcement decreased
problem behaviors reinforced by escape from nonpreferred tasks. The current study also
used high preference items or alternative reinforcement to aid in increasing the alternative
responses and decreasing negatively reinforced SIBs without the use of extinction, which
led to near-zero levels of SIBs for two participants (Sean and Ben).
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Third, regarding the relationship between FCT and concurrent schedules of
reinforcement and resurgence of SIB, results from this current study extend the findings
of Volkert and colleagues (2009), which showed that the FCT intervention could have
some limitations when confronted with delays in previously reinforced communicative
response. The thinning of the reinforcement schedule for the alternative response
produced a resurgence of problem behavior. Our findings extend these findings by
revealing that resurgence of SIBs occurred when a thinning schedule of reinforcement
was implemented for all participants.
Discussion of Research Findings
Research Question One
The first research question was “To what extent do functional communication
training and most-to-least prompting reduce SIB for children with ASD?” The results
indicated that all the participants were able to significantly reduce the occurrences of the
target SIBs. Figure 4.7 displays the results of the FCT procedures for all participants.
High levels of SIBs were observed during baseline, SIBs exhibited by each participant
dropped shortly after the intervention was implemented. This study confirms that when
the intervention is paired with the relevant function of behavior, SIBs is expected to
decrease. In accordance with the findings of Braithwaite and Richdale (2000), the
problem behaviors (e.g., SIB and aggression) maintained by escape from difficult tasks
rapidly decreased when the treatment included pairing FCT with teaching the participant
to tolerate periods of times in which the functional reinforcer was not available. This
finding was also replicated in the current study as all participants' SIBs decreased
throughout the study when FCT paired with demand fading procedures.
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Rogalski, Roscoe, Fredericks, and Mezhoudi (2020) evaluated a treatment
utilizing concurrent schedules of negative reinforcement for three participants with ASD
who exhibited problem behaviors (one exhibited SIB) maintained by escape from
demands. Rogalski and colleagues used three differential escape magnitudes for problem
behavior and compliance and gave each condition a label with two durations; the first
described the duration of escape given for compliance and the second explained the
duration of escape given for problem behavior. For example, escape was provided for 30
seconds (duration) for both problem and appropriate behaviors (i.e., 30 s/30 s), or escape
was provided for 90 seconds for appropriate behavior and 10 seconds for problem
behavior (i.e., 90 s/10 s), or escape was provided for 240 seconds for appropriate
behavior and 10 seconds for problem behavior (i.e., 240 s/10 s). The results revealed that
giving equal durations of escape for compliance and problem behavior (30 s/30 s) did not
reduce problem behavior or increase compliance for all participants. However, giving a
large differential magnitude of 240 s/10 s for compliance compared to problem behavior
significantly decreased problem behavior and increased compliance for all participants.
Furthermore, a shorter differential escape magnitude for compliance compared to
problem behavior (90 s/10 s) was effective for only one participant who exhibited SIB.
This finding was also replicated in the current study, for example, the participants were
provided a shorter break time for SIB (10 seconds), while the alternative response (i.e.,
functional reinforcer) received a longer break time (30 seconds to 1 minute), which
contributed to the reduction in SIBs for all the participants.
Athens and Vollmer (2010) found similar results in which the they used
differential reinforcement procedures without extinction for seven participants with ASD
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except one, some of whom exhibited problem behavior to escape from demands. Athens
and Vollmer manipulated several dimensions of reinforcement by offering reinforcement
for 45 seconds for appropriate behavior (i.e., compliance) and 5 seconds for problem
behavior. The results showed that providing a longer time (escape) for the appropriate
alternative behavior relative to the problem behavior significantly decreased problem
behavior. Furthermore, some studies (e.g., Casey & Merical, 2006; Davis et al., 2018;
Hagopian et al., 1998) implemented a similar combination and documented a significant
reduction in problem behaviors (e.g., SIB), especially when the problem behavior was not
placed on extinction, which has shown to be an effective approach as long as the problem
behavior gets less frequent reinforcement than the alternative responses (Peterson et al.,
2017).
These outcomes suggest that intervention including concurrent schedules for
treating escape-maintained problem behavior without extinction can have a positive
impact in reducing problem behavior. The findings of the current study are consistent
with previous research (e.g., Casey & Merical, 2006; Davis et al., 2018; Hagopian et al.,
1998) as SIB immediately dropped once FCT intervention was introduced to the first
participant (e.g., for all the participants, SIBs ranged from 30% to 100% in the baseline,
which dropped to 0% to 20% after the intervention was introduced to each participant).
When demand fading procedures were implemented, the number of tasks required to be
completed by each participant were increased before the participants could access the
functional reinforcer, thus gradually thinning out the reinforcement. Figure 4.7 shows that
the intervention kept SIB fairly linear at a zero slope (for Sean and Ben) with the
exception of sessions 13, 22, and 29 for Ben, and 23 for Sean, where the SIBs were
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accelerated when demand fading procedures were combined with FCT to both
participants’ intervention. Similarly, for Mary, the SIB dropped from 66% during the
baseline to 7% toward the end of the intervention sessions. Furthermore, the impacts of
FCT and fading demands intervention are transferable across different contexts. For
example, the decrease in SIB was observed in both classroom and home settings. All
three participants continued to exhibit decreasing trends in SIBs, ranging from 0 to 13%.
Even though generalization phase was not part of the initial research design, it
was necessitated by the stay-home orders from the state government because of the
coronavirus. The three participants in the current study generalized decreases in SIBs to
home settings—the reduction in SIBs were higher than those observed during FCT
procedures. These changes in SIBs occurred gradually during the generalization
condition.
Overall, these results contributed to the findings of previous investigations (e.g.,
Casey & Merical, 2006; Davis et al., 2018) by revealing that intervention using FCT
incorporating concurrent schedules of negative reinforcement instead of extinction can be
effective in reducing problem behavior maintained by escape from demands. This
intervention could be effective when it is impractical to use extinction for problem
behavior (Rogalski et al., 2020). It is worth noting that the reductions in SIB were
gradual, and no extinction bursts were observed for any of the participants due to no
extinction placed on SIB during this condition. This study contributes to the pool of
research that can be synthesized to establish FCT as an evidence-based practice for
individuals with ASD.
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Research Question Two
The second research question was “To what extent do functional communication
training and most-to-least prompting increase socially appropriate requests to
communicate needs/request desired items for children with ASD?” The results indicated
that there was a visible increase in the appropriate break requests (i.e., FCR) in both
school and home settings, which suggested that the use of the FCT was successful for
teaching the alternative communicative responses to all three participants.
Figure 4.8 shows the results of the FCT procedures for all the participants. For
Sean, the FCR had an average level of 0.06 FCRs/min per session during the baseline,
which increased gradually to a mean of 1.5 FCRs/min per session during the intervention.
The FCRs gradually decreased from a mean of 1.5 FCRs/min per session during the
intervention to a mean of 1.2 FCRs/min per session during the demand fading. Mary’s
FCR increased from an average level of 0.02 FCRs/min per session during the baseline to
2 FCRs/min per session during the intervention. Ben did not engage in any FCRs,
implying that these responses were not in his repertoire. During FCT, Ben emitted FCRs
at high levels, the mean rate of FCR was 1.6 FCRs/min per session, which gradually
decreased to 0.4 FCRs/min per session upon the introduction of demand fading
procedures. These results align with the findings of Iwata, Pace, Kissel, Nau, and Farber
(1990), where SIB serves either an escape or avoidance function. In that study,
individuals attempted to have a time-out from academic instructions, or the exhibition of
discriminative stimuli that included difficult tasks. Therefore, the current study used FCR
to teach the participants to escape the task in a socially appropriate way instead of
engaging in SIBs to escape an aversive event or difficult task.
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Boesch et al. (2015) supported the use of FCT with a thinning schedule of
reinforcement in acquiring break requests in a child with ASD similar to those used in the
current research. The study’s results revealed a reduction in SIB paralleled with an
increase in socially appropriate communication responses and improvement in task
engagement by the participant. Similar results were reported by Lambert, Bloom, and
Irvin (2012) in which FCT reduced the frequency of problem behaviors that was
maintained by escape from demands and increased the alternative communication
responses for all participants. Also, Harding et al. (2009) implemented FCT using
multiple manding topographies (i.e., vocal communication and manual signs) to increase
the use of appropriate alternative communication responses and to decrease problem
behavior (including SIB and at least one participant exhibited problem behavior to escape
demands) of three young children with developmental disabilities. For all children, FCT
increased alternative communication responses and reduced problem behavior. Although
all children utilized multiple manding topographies, they demonstrated a preference for
vocal manding.
In the current study, although Sean and Mary were able to minimally (0.06
FCRs/min per session for Sean and 0.02 FCRs/min per session for Mary) learn to request
help prior to FCT; they were still able to acquire the new skill (asking for a break). Ben
was able to move from an inability to demonstrate any communication ability to meeting
100% proficiency during FCT procedures and all the phases that followed the
intervention, confirming his success in acquiring such a skill.
Looking at the levels of prompts needed, particularly prompted and unprompted
break requests, the data showed that not only did the participants increase their ability to
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exhibit appropriate communicative responses, but a progressive decrease in prompt level
was observed with each participant. At the beginning of the study, for example,
participants needed a full physical prompt; the three participants were able to function
with a verbal prompt, if needed, at the end of the study. For Ben, for instance, prompts
were eliminated by session 18, by session 21 for Mary, and by session 22 for Sean. This
improvement was observed in FCT procedures, generalizations, and maintenance
conditions. The findings of the current study are consistent with the results of the
previous investigations (e.g., Carr & Durand, 1985; Fisher et al., 1993; Reichle et al.,
2005; Sigafoos & Meikle, 1996), that observed increase in the use of the communicative
responses, and decrease in the problem behaviors, even if the prompts were gradually
reduced. For example, Carr and Durand (1985) used FCT and prompting procedures for
four individuals who exhibited problem behaviors, including SIB, to decrease problem
behaviors and increase FCRs. The findings of Carr and Durand's study showed that the
problem behaviors decreased, and the FCRs increased even when the intensity of prompts
was reduced gradually. The current findings also extend the results reported by Sigafoos
and Meikle (1996), in which they used MTL prompting at the beginning of their study,
and then faded prompts over time. The findings of Sigafoos and Meikle's (1996) study
indicated as a result to the intervention the problem behaviors were decreased, and
alternative communication skills were increased. Similarly, Reichle et al. (2005) used
MTL prompting procedures to teach an individual with ASD to communicate requests for
assistance and independent task performance. The participant was taught to touch a
"help" graphic to obtain assistance with completing an assignment. The findings showed
that the participant became increasingly independent in completing the task, and the
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researchers reported a reduction in the requests for assistance (e. g., the participant
independently completed the required assignment without touching the "help" symbol).
All the participants in this study generalized FCRs obtained in the FCT procedure
to the home setting. Ben and Mary specifically continued to emit the targeted FCRs
independently, Sean emitted the targeted FCR independently in the later part of
generalization. Durand (1999) evaluated the effectiveness of FCT in a school setting and
several community settings to reduce problem behavior (including SIB) maintained by
several functions including escape from difficult tasks as well as increase in
communication responses for five children with developmental disabilities (including
ASD). The results showed that FCT reduced problem behaviors and increased their
communication responses in school settings. Furthermore, the children generalized the
decreases in problem behaviors as well as generalized the use of communication
responses in community settings. Durand and Carr (1991) assessed the effectiveness of
using FCT with three children exhibiting severe SIBs maintained by escape from demand
and attention. They also evaluated the long-term effectiveness of such intervention and
possible transfer of FCT results across teachers and settings over extended periods of
time. The results revealed that SIB was reduced for each student following FCT with an
increase in communicative responses. Furthermore, the effectiveness of communicative
responses transferred across several stimulus dimensions including teachers, classrooms,
and new tasks. Shamlian et al. (2016) evaluated naturally occurring discriminative
stimulus (SDs) (i.e., arranged vs. naturally occurring SDs) during FCT to measure the
speed of acquisition of FCRs, decrease the levels of problem behaviors (including SIB)
for three children with ASD, and examined if such intervention could be generalized to
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novel contexts (i.e., easy vs. difficult activities) with arranged SDs relative to naturally
occurring SDs. In the naturally occurring SDs, easy pairs of busy and nonbusy activities
were presented, but in the arranged SDs, a colored bracelet was worn by the therapist
versus the absence of bracelet (a bare wrist) were presented to signal the availability and
unavailability of reinforcement. The findings revealed that two participants obtained the
FCRs more quickly with arranged occurring SDs relative to naturally occurring SDs.
Two participants also displayed resurgence of problem behavior, as well as they
generalized the FCRs to novel contexts with arranged occurring SDs relative to naturally
occurring SDs. This finding was also replicated in the current study as all participants
generalized the FCRs to a novel situation (home) when FCT was paired with demand
fading procedures (that include presenting the discriminative stimulus).
Research Question Three
The third research question was “To what extent do children with ASD maintain
their use of socially appropriate requests to communicate needs/request desired items
over time after the intervention is ceased?” The results for this question indicated that
Sean rarely engaged in SIB and continuously touched the picture for a break in his
communication device more than he did during FCT. He notably increased utilizing his
device for “Break” independently. Mary slightly increased SIB during maintenance.
However, she did not frequently engage in SIB in maintenance relative to her SIBs
during baseline. Mary utilized FCR of “Break” to escape from a task demand as much as
she did in FCT. Ben maintained the reduction in his SIB in maintenance; he reached zero
occurrences of SIB during this phase. He continued using the FCR of “Break” to escape
from nonpreferred tasks in this phase. Overall, all participants successfully maintained
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lower levels of SIBs as well as maintained the newly acquired FCRs over time.
Obtaining such results may be expected due to the literature review in the current study
shows that to maintain long-term effects of FCT on SIB; the structure of FCT has been
modified and combined with other strategies, such as using FCT without extinction
(Fisher et al., 1993) and combining FCT with thinning schedules (Lalli et al., 1995), and
implementing FCT in natural environments (Durand & Carr,1991; Wacker et al., 2005).
Thus, it is assumed here (in the current study) employing such strategies (e.g., using FCT
without extinction and combining FCT with thinning schedules) will increase the longterm effects of FCT on SIB. The current results extend the results reported by a number
of researchers (e.g., Durand & Carr, 1991; 1992; Harding et al., 2009; Wacker et al.,
2005) on the long-term effects of FCT procedures on reducing problem behaviors and
increasing the alternative responses. Also, it demonstrated the increasing advantages of
pairing FCT and demand fading procedures on negatively reinforced SIBs in terms of
maintaining the newly acquired FCRs and decreasing the occurrences of SIBs over time.
For example, several studies (e.g., Derby et al., 1997; Durand & Carr, 1991;
Durand & Carr, 1992; Wacker et al., 2005) found that FCT treatment was effective in
increasing the appropriate alternative responses and reducing problem behaviors and the
effects of treatment maintained over time. The current study’s findings extended these
findings by demonstrating that FCT replaced the SIB with a new communicative
behavior (i.e., FCR) that serves the same function as the SIB. However, once FCRs were
established in the participants’ repertoire, they constantly accessed breaks from demands
to the extent that little or no work was completed. Therefore, demand fading procedures
took place to mitigate the frequency of FCR. It is imperative to note that increasing the
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instructional demands for each participant across sessions were based on a demonstrated
reduction or stable trend of SIB.
One of the criticisms of FCT is that individuals may use the communicative
response excessively, and in so doing, decrease opportunities to gain new skills
(Hagopian et al., 2011; Fisher et al., 1998; Fisher et al., 2000). Therefore, some studies
(e.g., Davis et al., 2018; Fisher et al., 1993; Fisher et al., 2000; Lalli et al., 1995)
addressed this issue by combining FCT with demand fading procedures. During demand
fading procedures, two signals were introduced to the participant, one signal (S+)
represents the availability of the reinforcer, once the participant engages in the
communicative response. In contrast, the second signal (S-) represents that the reinforcer
is not available, and the participant's attempt to emit the communicative response will not
result in access to the reinforcer (Zangrillo et al., 2016). Hoch, McComas, Thompson,
and Paone (2002), for instance, examined the effectiveness of concurrent schedules of
reinforcement and demand fading on escape-maintained problem behavior (one exhibited
SIB) and task completion of three children with ASD. Hoch and colleagues manipulated
access to the type of reinforcer for the appropriate behavior and the problem behavior, in
which problem behavior received only a break from tasks and the appropriate alternative
behavior received a break from tasks plus access to preferred items. The findings showed
that problem behaviors were decreased, task completion was increased, and these results
were maintained over time even when the demands for each participant were increased
and without the use of extinction. Casey and Merical (2006) also found a reduction in
severe problem behaviors, including SIB (SIB decreased to zero occurrences), and an
increase in the alternative behavior for the participants in this study. Moreover, a two-
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year follow-up study on intervention outcomes demonstrated that there were no
occurrences of SIB or other related problem behaviors after introduction of such
intervention. Furthermore, Derby and colleagues (1997) examined long-term effects of
FCT and found that the effects on challenging behaviors and communication responses
were maintained over 1 or 2 years. Durand and Carr (1991) assessed the effectiveness of
using FCT with three students exhibiting severe SIBs. They also evaluated the long-term
effectiveness and possible transfer of FCT results across teachers and settings over
extended time periods and found that the effectiveness of communicative responses
transferred across several stimulus dimensions including teachers, classrooms, and new
tasks, which were maintained for 18 to 24 months following the intervention.
This study extended these findings by showing that using both FCT and
concurrent schedules of reinforcement not just led to reducing the frequency of
requesting breaks while maintaining low levels of SIBs, but also facilitated increasing the
amounts of work participants required to complete in each session during the periods in
which the alternative responses were not reinforced. These findings suggested that
combining FCT with demand fading in this manner might be an efficient method to
maintain low rates of SIBs while simultaneously increasing the opportunity for
participants to emit the alternative communicative responses over time.
There are several further factors that could contribute to the maintenance of FCRs
while the SIBs remained at low levels in the current study. First, teaching the participants
simple FCRs such as saying “break” or touching the picture/word of “break”, such simple
communication responses, have been found by many researchers (e.g., Buckley &
Newchok, 2005; Horner & Day, 1991; Tiger et al., 2008) more successful relative to
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complex FCRs in replacing problem behaviors with the appropriate alternative
communication responses. Second, the current study used FCT without extinction, and
SIB got less frequent reinforcement than the alternative responses. For example, a shorter
break time was given for SIB (10 seconds) while the alternative response (i.e., functional
reinforcer) received a longer break time (30 seconds to 1 minute). These two factors
could have contributed to the maintenance of this study intervention effect.
Research Question Four
The current study was conducted to evaluate whether the lack or delay of
reinforcement of the earlier reinforced communicative response would lead to a
resurgence of a previously reinforced response (i.e., SIB). Therefore, the fourth research
question was “To what extent is resurgence of self-injurious behavior observed during
maintenance?” The results indicated that all participants displayed resurgence of SIBs.
For Sean, the data showed a resurgence of SIB occurred at moderate rates. Sean’s data
also revealed a significant increase in the number of FCRs emitted in this phase, elevated
levels of FCRs were observed on an increasing trend with a mean rate of 2 FCRs/min per
session. For Mary, during the resurgence phase, we observed resurgence of SIB with a
mean of 23% of intervals, but did not see persistence of FCRs. Mary engaged in low rates
of FCRs with a mean rate of 0.06; Mary only engaged in two FCRs. For Ben, the data
revealed that the overall trend of SIB increased and had a mean of 6% of intervals. Ben
had a small increase in FCRs to an average of 0.8 FCRs/min per session.
It is noteworthy that the participants spent a comparably short amount of time
exposed to the contingencies of the FCT and FCR treatment sessions, while SIBs have
likely been reinforced frequently across several service providers for a long period of
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time prior to them having received such intervention. As mentioned in Chapter 3, the
participant’ SIBs (e.g., Mary and Ben) were controlled by placing no demands on them
during the entire school day. Thus, it is likely that the differing reinforcement history
might have influenced the outcomes.
These findings are consistent with results of previous research (e.g., Berg et al.,
2015; Volkert et al., 2009). One of the challenges faced by the interventionists when they
conducted FCT is the resurgence of problem behavior that had been previously reduced
due to either extinction or a thinning schedule of reinforcement. For example, previous
researchers (e.g., Volkert et al., 2009) have examined whether resurgence of problem
behavior could take place when the newly taught alternative responses were either
exposed to extinction or thinned schedules of reinforcement for five participants who
displayed problem behavior maintained by escape from demands. The findings showed
that even though the problem behaviors and the alternative responses were decreased as a
result of combining FCT with concurrent schedules of reinforcement, the results also
highlighted that resurgence of problem behavior was recorded in both conditions
(extinction and thinning schedule of reinforcement) with all participants except one who
had advanced verbal skills. Also, Volkert and colleagues’ study showed that repeated
exposure to extinction did not reduce the magnitude of the resurgence impact. Our
findings extend these findings by revealing that resurgence of SIBs had occurred when
contacted an extinction or a thin schedule of reinforcement.
Berg et al. (2015) evaluated the impact of FCT intervention for two mands (i.e.,
FCR) on the resurgence of problem behavior when the reinforcement was placed on
extinction for two children with developmental disabilities (during Experiment 2), who
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had histories of problem behaviors (including problem behaviors that were maintained by
escape from nonpreferred tasks). Berg and colleagues used a four-phase procedure in
Experiment 2, in which phase one included FCT A, in this phase, first, the participant had
access to a preferred item or activity. Following the break time, the participant restricted
access to the reinforcer, and the participant was taught to emit the assigned function
communication response (i.e., mand) to receive the reinforcers. If the participant emitted
the mand, the participant granted access to the reinforcers. The second phase was
extinction A, in which the mand was no longer reinforced. The third phase was FCT B; in
this phase, reinforcing the mand was re-established, and finally, extinction B, in which
mand was available to each participant in every session. Also, the problem behavior was
placed on extinction throughout all FCT and extinction sessions. The findings of
Experiment 2 proposed that during the extinction phase, at least one occurrence of
resurgence of the alternative communication response took place with every participant,
and resurgence of problem behavior occurred for both participants.
In this study, we investigated if a previously reinforced communicative response
would encounter resurgence when it placed on extinction and as a consequence, SIB
would reoccur. Berg et al.'s (2015) results were consistent with the current study (even
though the current study did not place SIB on extinction, but placed SIB on a thin
schedule of reinforcement during FCT procedures and generalization phases). The FCT
treatment confronted challenges during the resurgence phase such as brief periods of
extinction, which led to resurgence of SIB for all participants. These results, as explained
by some researchers (e.g., Fisher et al., 2000; Fisher, Thompson, Hagopian, Bowman, &
Krug, 2000; Hanley, Iwata, & Thompson, 2001) due to the reinforcer being delayed,
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which can weaken the newly learned communicative response; thus, increasing the
probability of the resurgence of the problem behavior.
These results are in contrast to those provided by Fuhrman et al. (2016); Fuhrman
and colleagues implemented FCT followed by a thinning schedule to alleviate resurgence
of problem behaviors. The findings revealed that schedule thinning decreased the
resurgence of problem behavior for all participants. Fuhrman and others concluded that
problem behaviors were weakened and manding obtained more strength even after
extinction challenges or the termination of the reinforcement thinning schedule.
Similarly, Peterson et al. (2017) used FCT and concurrent schedules of reinforcement to
treat escape-maintained problem behavior, and the findings of this study highlighted that
problem behavior was reduced in the absence of an extinction procedure. During
challenge probes, resurgence of problem behavior did not occur and, the persistence of
desired behavior was also not observed. These results are consistent with Harding et al.’s
(2009), in which resurgence of problem behavior did not occur, and the alternative
response was not maintained over an extended time period.
Some elements that could have contributed to the resurgence of SIBs to all
participants (even though the resurgence of SIB was varied for each participant) in the
current study include limited exposure to FCT procedures during the intervention phases
and high exposure to reinforcers for the FCR during the intervention phase (Shamlian et
al., 2016). Wacker et al. (2011) proposed a long-term treatment to enhance maintenance
and keep appropriate behavior persistently high and stable, while problem behavior
continued to be low and stable even when the treatment is challenged. This could be
achieved by gradually strengthening socially acceptable behavior through reinforcement
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over repeated treatment sessions to the point that it persists and weakens the problem
behavior until it fails to reoccur (Nevin & Wacker, 2013). Also, Harding et al. (2009)
indicated that long-term treatment effects of FCT occurred only after about seven months
of continued intervention. Wacker et al. (2011) suggested that if maintenance of
alternative behavior required more extended periods of treatment, then lengthening
treatment in alternative contexts might be a promising approach for both increasing
appropriate behavior and reducing problem behavior.
Implications for Practice
The findings of the study have implications for practice regarding the
effectiveness of FCT treatment to replace SIB in school and home settings. This study
was administered entirely in the participants' natural environment in their schools and
homes. Many studies have documented the effectiveness of FCT in clinical settings (e.g.,
Davis et al., 2018; Fisher et al., 2014; Fuhrman, Greer, Zangrillo, & Fisher, 2018);
however, very few studies have implemented their research in school settings (Casey &
Merical, 2006). Thus, this study could contribute to the foundation for future research to
be implemented in public schools by classroom teachers. FCT is an effective treatment to
be recommended to special education teachers and behavior specialists who need
appropriate interventions for their students with SIBs. FCT showed its effectiveness in
mitigating problem behaviors (e.g., SIB) as well as to improve functional communicative
behavior (Carr & Durand, 1985; Kurtz et al., 2011; Tiger et al., 2008). Individuals with
ASD are characterized by deficits in language and communication skills (Hagopian &
Frank-Crawford, 2018). Addressing communication difficulties has become the base in
reducing SIB and improving FCR (Shamlian et al., 2016). Problem behavior (i.e., SIB)
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often serves a communicative purpose (Mirenda, 1997; Walker et al., 2018); therefore,
providing communication-based supports for students exhibiting SIB is vital given that
communication skills can give students a socially valid approach that meets their needs
(Walker et al., 2018). It is critical to provide students with ASD with a treatment that is
efficient in improving their communication skills. This means that teachers can
successfully conduct similar interventions (i.e., FCT and demand fading) in school
settings (Braithwaite & Richdale, 2000).
Further, the findings of this study showed that such intervention was effortlessly
incorporated to each participant schedule. This study successfully controlled SIB in a
way that was likely to occur in the natural environment. In particular, for Mary, the
current study intervention was incorporated to her Math class schedule; for Ben, the
intervention was incorporated to his Language Arts class schedule. As such this
intervention could be included in the child's regular program without needing large-scale
changes to normal routines (Braithwaite & Richdale, 2000). Also, the result of this study
managed successfully to reduce SIBs for all the participants in a way that was likely to
take place in the participants' natural environment (e.g., home setting) (Fuhrman et al.,
2018). For example, care providers can direct their children to start their homework
(placing aversive or non-preferred demands) rather than watching television.
Due to relatively few studies demonstrating the use of FCT treatment and
providing follow-up results using thinning schedule of reinforcement (Casey & Merical,
2006). The study's results present an alternative intervention program by joining FCT and
a thinning schedule of reinforcement to treat SIB maintained by escape from demand.
The results demonstrated the potential benefits of thinning schedule of reinforcement
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(i.e., demand fading) as a tool to facilitate maintenance of function-based interventions in
school and home settings, and as a result, make the procedure of implementing such
intervention more adaptable to the natural environment.
Also, this study used the alternative reinforcement (preferred items) with thinning
schedule of reinforcement for task completion, which helped to increase the number of
tasks the participants could complete in each session. For example, for Ben, he completed
four tasks before he got access to the break, three tasks for Sean and two tasks for Mary.
These findings were consistent with the results of previous research (e.g., Lalli et al.,
1995; Falcomata et al., 2012; Zangrillo et al., 2016), which indicates that delivering
alternative reinforcement for task completion may increase learning opportunities. Unlike
using a time-based schedule to decrease escape-maintained problem behavior, the value
of breaks were reinforced by providing high-quality breaks after completing the task
(Zangrillo et al., 2016). Accordingly, using such approach could help to enhance the
approximation of the class schedule, which involves increasing the type of tasks executed
and independent work opportunities for the participants (Zangrillo et al., 2016).
Research Limitations
The results and implications of the current findings must be explained relative to
several limitations. First, the multiple baseline design required collecting the data over
extended periods of time during the baseline. For example, Mary (the second participant)
received the first intervention session after nine data points and Ben (the third participant)
received the intervention after 12 data points. In fact, this problem to some extent was
addressed by collecting the data intermittently via using multiple probe design, which
according to Cooper, Heron, and Heward (2020) reduces the time in baseline to better use
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it in intervention sessions, unlike continuous measurements that require collecting the
data continuously, which consumes time that could be used for treatment.
A second limitation was that this study used the standard FA method (Iwata,
Dorsey, et al., 1994) to guide the primary investigator toward producing the functionbased intervention (i.e., FCT) to treat SIB efficiently. However, given the seriousness of
SIB, using a more practical and effective method such as an interview-informed,
synthesized contingency analysis (IISCA; Hanley, Jin, Vanselow, & Hanratty, 2014);
could be a better replacement of the standard FA method, because it requires fewer
resources, is safer, and more timely (Coffey, Shawler, Jessel, Nye, Bain, & Dorsey,
2020).
A third limitation was, during resurgence condition, the primary investigator
intentionally placed FCRs on extinction. Although extinction of FCRs during resurgence
condition is a crucial part of evaluating the persistence of FCRs, it also increases the risk
of problem behaviors returning, which could be dangerous for the participants (Davis et
al., 2018; Peterson et al., 2017). Due to this concern, the primary investigator only
administered six consecutive sessions during resurgence condition. For example, due to
FCRs being placed on extinction in resurgence condition, all participants’ SIBs resurged,
similar to what happened for participants in previous studies (Volkert et al., 2009). Thus,
increasing the number of sessions during the resurgence condition could provide a clear
picture of the long-term impacts of this study intervention on the levels of SIBs for all the
participants (Volkert et al., 2009).
A last limitation of the current study was the participants who participated in this
study were in different age groups, different levels of classes—elementary level (Sean)
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and middle/high school (Ben and Mary); thus, the results of this study could generalize to
other children with ASD is limited. Furthermore, this study recruited only three
participants; therefore, replication of the current investigation with more participants is
essential to evaluate if the current study findings could be generalized to other children
with ASD.
Recommendations for Future Research
The findings of this research suggest further potential research avenues for future
investigation. First, future research could assess the practical aspect of this study to which
paraprofessional and/or special education teachers can execute the intervention
procedures described in this research in order to identify its use by other educators. A
second potential future direction proposed by the current findings includes comparing
older participants (e.g., teenagers and adolescents) versus younger participants (the range
of the ages, four to six years old) to evaluate the differential impacts of FCT procedures
on both groups (older vs. younger participants). Future investigators may also wish to
further the current investigation by evaluating low-aversive demand conditions versus
high-aversive demand conditions, along with additional research examining the latency
of both SIBs and task completion and the accuracy of performing such tasks/activities. A
fourth potential future direction includes longer exposure to the resurgence condition (at
least 10 data points) along with a larger number of participants.
Investigations have shown that FCT suppresses problem behavior under particular
conditions, but when a component of the FCT is eliminated (e.g., FCR placed on
extinction), problem behavior reoccurs (Derby et al., 1997). Therefore, during resurgence
condition, future studies may wish to provide intermittent reinforcement for FCRs instead
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of extinction, to enhance the persistence of FCRs. Future studies may further the current
study by conducting follow-up one to six months after FCT intervention is completed. In
order to examine the long-term effects of FCT and whether the participants will maintain
both reductions in SIBs and continue emitting the alternative communicative responses
instead of SIBs. Additional considerations for future research could involve the
utilization of lengthy treatment periods of FCT combined with demand fading
procedures. Harding et al. (2009) indicated that, long-term treatment effects of FCT
occurred only after about seven months of continued intervention. Therefore, longer
intervention periods are needed.
SIB occurred most often when the investigators replaced the discriminative
stimulus (signal the availability of the reinforcers such as presenting the green card with a
picture and the word “break” on it) with the stimulus delta (signal unavailability of the
reinforcers such as presenting the red card with a picture and the word “work” on it).
Future studies may need to use similar investigation such as providing same shorter break
time for SIB (10 seconds); however, the alternative response (i.e., functional reinforcer)
will receive a more extended break time (e.g., this study provided 30 seconds to 1
minute) could range from 2 to 4 minutes. According to Rogalski et al. (2020), giving a
large differential magnitude of 240 seconds of break time for the alternative response
versus providing 10 seconds of break time for the problem behavior was efficient in
reducing problem behavior and increasing compliance for all participants. It might be
considered unethical to reinforce SIB, so it would be better to place it on extinction
instead, the current study was successful in keeping SIB at low levels, and FCR persisted
at moderate to high levels as such FCR received reinforcement on a denser schedule of
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reinforcement than SIB did. Future research may consider implementing a similar study
plus comparing the effect of both placing SIB on extinction and without extinction to
evaluate which condition (extinction and without extinction) could contribute to reducing
SIB in the long run and how long the FCR could persist.
Conclusion
For many children with ASD, communication deficits are associated with the
occurrence of SIB. Such delays in communication can affect children's ability to interact
effectively and negatively influence other areas of development. The current study
specifically targeted children who exhibited SIBs as a result of having difficulties with
communication skills. Therefore, the primary focus of the present study was to facilitate
acquiring appropriate communication skills. Several procedures have been used to
decrease rates of SIB, including behaviorally based interventions such as using FCT
procedures. FCT is a fundamental approach that serves as an equivalent FCR to reduce
SIB, and it provides the individual engaging in SIB with an alternative, more appropriate
approach for getting the desired reinforcement. The current study extends our information
regarding the use of FCT without extinction, FCT produced significant reductions in SIB
and increased rates of appropriate communicative behavior for all three participants in
school setting. In addition, such outcomes generalized across a new setting (i.e., home)
and maintained for over two weeks. However, resurgence of SIBs occurred when an
extinction or a thin schedule of reinforcement was implemented for all participants.
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Appendix A: An example of Functional Assessment Interview Form
Functional Assessment Interview (FAI)
Person of concern

Age

Date of interview

Gender

M

F

Interviewer

Respondents

A. Describe the Behaviors.
1. For each of the behaviors of concern, define the topography (how it is performed), frequency (how often it occurs per day,
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week, or month), duration (how long it lasts when it occurs), and intensity (how damaging or destructive the behaviors are
when they occur).
Behavior
Hitting/punching the face

Topography
Repeatedly hits the

Frequency
8-10 times/day

Duration

Intensity

5-10 seconds can lead to bleeding

forehead and cheeks
using his/her hand/fist
……………………………………………………………………………………………………………………………………
.
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2. Which of the behaviors described above are likely to occur together in some way? Do they occur about the same time? In
some kind of predictable sequence or "chain"? In response to the same type of situation?
……………………………………………………………………………………………………………………………………
...
Identify the consequences or outcomes of the problem behaviors that may be maintaining them (i.e., the functions
they serve for the person in particular situations).
1. Think of each of the behaviors listed in Section A, and try to identify the specific consequences or outcomes the person
gets when the behaviors occur in different situations.
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Behavior
exactly does

Particular situations

What exactly does
he or she get?

avoid?
Hitting/punching the face

Across many/all situations

escape from demand

What
she or he

escape completing the task

…………………………………………………………………………………………………………………………………
On the following chart, indicate the behaviors the person uses to achieve the communicative outcomes listed:
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Communicative

Complex Multiple- One-

Functions

speech

word

word

phrases

utterances

Echolalia Single pointing Gives
signs

Fixed Self-

objects gaze

other

injury

Request attention
Request help
Request preferred
food/objects/activities
Request break

205

Show you something
or some place

Indicate physical pain

Adapted from: (O’Neill et al., 2015).
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Appendix B: Sample Data Collection Form for ABC Continuous Recording
Antecedent: what happened immediately before to the behavior
Behavior: the target behavior
Consequences: what happened immediately following the behavior
Participant:

Start Time:
Activity
End Time:
Antecedent (check event) Behavior (check behavior)
Task demand delivered
Given a direction:
Received corrective
feedback
Provoked by peer
Loud/disruptive
environment
Transition:
Teacher attending to
another student(s)
Terminated/Denied
access to desired
activity/item
Showing no interest in
structured activity
Another student in
close/far proximity
Teacher in close/far
proximity
Other:

Physical Aggression:
Out of seat
Elope to:
Disruption:
Scream
Tantrum
Continues w/ ongoing
activity that was terminated
Property
disruption/destruction:
Self-Injury:
Other:

Did Behavior stop?
Yes / No
Consequences (check
event)
Called for
assistance
Terminated activity
Ignored behavior
Praised peers
Class removed
Student removed
from classroom
Student separated
within room
Blocked &
Redirected back to task
Verbally redirected
Visual Cue:
Other:

Adapted from: (Cooper et al., 2007).
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Appendix C: Functional Analysis Screening Tool (FAST)

FAST
_____________
Functional Analysis Screening Tool

Client:_________________________________ Date:_____________
Informant:__________________ Interviewer:___________________
To the Interviewer: The FAST identifies factors that may influence
problem behaviors. Use it only for screening as part of a comprehensive
functional analysis of the behavior. Administer the FAST to several
individuals who interact with the client frequently. Then use the results
to guide direct observation in several different situations to verify
suspected behavioral functions and to identify other factors that may
influence the problem behavior.
To the Informant: Complete the sections below. Then read each
question carefully and answer it by circling "Yes" or "No." If you are
uncertain about an answer, circle “N/A.”
Informant-Client Relationship
1. Indicate your relationship to the person: ___Parent ___Instructor
___Therapist/Residential Staff ______________________(Other)
2. How long have you known the person? ____Years ____Months
3. Do you interact with the person daily? ____Yes ____No
4. In what situations do you usually interact with the person?
___ Meals
___ Academic training
___ Leisure ___ Work or vocational training
___ Self-care ___________________________________(Other)
Problem Behavior Information
1. Problem behavior (check and describe):
__ Aggression ________________________________________
__ Self-Injury _________________________________________
__ Stereotypy _________________________________________
__ Property destruction __________________________________
__ Other _____________________________________________
2. Frequency: __Hourly __Daily __Weekly __Less often
3. Severity: __Mild: Disruptive but little risk to property or health
__Moderate: Property damage or minor injury
__Severe: Significant threat to health or safety
4. Situations in which the problem behavior is most likely to occur:
Days/Times____________________________________________
Settings/Activities ______________________________________
Persons present ________________________________________
5. Situations in which the problem behavior is least likely to occur:
Days/Times____________________________________________
Settings/Activities ______________________________________
Persons present ________________________________________
6. What is usually happening to the person right before the problem
behavior occurs?________________________________________
______________________________________________________
______________________________________________________
7. What usually happens to the person right after the problem
behavior occurs?________________________________________
______________________________________________________
______________________________________________________
8. Current treatments_______________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
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1. Does the problem behavior occur when the
person is not receiving attention or when
caregivers are paying attention to someone else?

Yes No N/A

2. Does the problem behavior occur when the
person’s requests for preferred items or
activities are denied or when these are taken
away?
3. When the problem behavior occurs, do caregivers usually try to calm the person down or
involve the person in preferred activities?

Yes No N/A

4. Is the person usually well behaved when (s)he
is getting lots of attention or when preferred
activities are freely available?

Yes No N/A

5. Does the person usually fuss or resist when
(s)he is asked to perform a task or to participate
in activities?
6. Does the problem behavior occur when the
person is asked to perform a task or to
participate in activities?

Yes No N/A

7. If the problem behavior occurs while tasks are
being presented, is the person usually given a
“break” from tasks?

Yes No N/A

8. Is the person usually well behaved when (s)he
is not required to do anything?

Yes No N/A

9. Does the problem behavior occur even when no
one is nearby or watching?

Yes No N/A

10. Does the person engage in the problem behavior
even when leisure activities are available?

Yes No N/A

11. Does the problem behavior appear to be a form
of “self-stimulation?”

Yes No N/A

12. Is the problem behavior less likely to occur
when sensory stimulating activities are
presented?
13. Is the problem behavior cyclical, occurring for
several days and then stopping?

Yes No N/A

14. Does the person have recurring painful
conditions such as ear infections or allergies?
If so, list:_____________________________

Yes No N/A

15. Is the problem behavior more likely to occur
when the person is ill?

Yes No N/A

16. If the person is experiencing physical problems,
and these are treated, does the problem behavior
usually go away?

Yes No N/A

Yes No N/A

Yes No N/A

Yes No N/A

Scoring Summary
Circle the number of each question that was answered “Yes” and
enter the number of items that were circled in the “Total” column.
Items Circled “Yes”

Total

Potential Source of Reinforcement

1

2

3

4

____

Social (attention/preferred items)

5

6

7

8

____

Social (escape from tasks/activities)

9

10

11

12

____

Automatic (sensory stimulation)

13

14

15

16

____

Automatic (pain attenuation)

© 2005 The Florida Center on Self-Injury
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Appendix D: Motivating Operations and Reinforcement Contingencies of Functional Analysis*
Condition

Antecedent conditions (motivating

Consequences for SIB

operation)
Play

Preferred activities continuously available,

Problem behavior is ignored or

(control)

social attention provided, and no demands

neutrally redirected.

are placed on the person.
Contingent
attention

Attention is diverted or withheld from the

Attention in the form of mild

person.

reprimands or soothing statements
(e.g., "Don't do that. You'll hurt
someone.")

Contingent
escape

Task demands are delivered continuously

Break from the task provided by

using a three-step prompting procedure.

removing task materials and stopping
prompts to complete the task.

Alone

Low level of environmental stimulation

Problem behavior is ignored or

(i.e., therapist, task materials, and play

neutrally redirected.

materials are absent).
* Motivating operations and reinforcement contingencies of Functional Analysis Graph.
Adapted from: (Cooper et al., 2007).
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Appendix E: SIB Data Sheet
Participant: ----------------------Date: ------------------------------

Time: --------------

Session: ---------------------------

Observer: -----------

Instructions: circle "Y" (Yes) if the target behavior occurred during the interval and
circle "N" (No) if the behavior did not occur during the interval. Circle "N/C" (Not
Collected) if data was not collected during that interval.
#

Interval

SIB

Total number of times
behavior occurred

1

0:10

2

0:20

3

0:30

4

0:40

5

1:00

6

1:10

7

1:20

8

1:30

9

1:40

10

1:50

11

2:00

12

2:10

13

2:20

14

2:30

Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C

Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
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Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C

FCT TO REDUCE SIB FOR INDIVIDUALS WITH ASD
15

2:40

16

2:50

17

3:00

18

3:10

19

3:20

20

3:30

21

3:40

22

3:50

23

4:00

24

4:00

25

4:10

26

4:20

27

4:30

28

4:40

29

4:50

30

5:00

Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C

Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
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Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
Y N
N/C
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Appendix F: Social Validity Questionnaire
Social Validity Questionnaire
Directions:
Please circle one of the five choices that best describes the extent to which you agree or
disagree with each of these statements. Mark 1 (strongly disagree) to 6 (strongly agree).
Statement
1
2

3
4
5
6
7

8
9

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

This would be an acceptable
intervention for the student's
problem behavior.
Most teachers would find this
intervention appropriate for
behavior problems (i.e., SIB) in
addition to the one described.
This intervention should prove
effective in changing the child's
problem behavior.
I would suggest the use of this
intervention to other teachers.
The child’s problem behavior is
severe enough to warrant use of
this intervention.
Most teachers would find this
intervention suitable for the
behavior problem described.
I would be willing to use this
intervention in the classroom
setting.
This intervention would not
result in negative side effects
for the child. materials.
This intervention would be
appropriate for a variety of
children.

10 This intervention is consistent
with those I have used in
classroom settings.
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11 The intervention was a fair way to
handle the child's behavior
problem.

1

2

3

4

5

6

12 This intervention is reasonable for
the behavior problem described.
13 I liked the procedures used in this
intervention.

1

2

3

4

5

6

1

2

3

4

5

6

14 This intervention was a good way
to handle this child's behavior
problem.
15 Overall, this intervention would be
beneficial for the child.

1

2

3

4

5

6

1

2

3

4

5

6

Adapted from: Martens, Witt, Elliott and Darveaux (1985)
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Appendix G: Mean Count Per Interval IOA
Tally the number of times the target behavior occurs.
Student's Name: _________________
Date & Time: __________________
FA IOA
Reliability calculated = 1 Percentage = 33%
sessions
of total sessions
Interval (time)
Observer 1
Observer 2
1 (10:00-10:05)
////
////
2 (10:05-10-10)
///
///
Total count = 7
Total count = 7
Mean count per interval IOA= 100 % + 100% = 200 / 2 = 100%
Total sessions = 3

Mean Count Per Interval =

IOA per
interval
4 / 4 =100%
3 / 3 = 100%

The number of intervals with agreements
× 100
The total number of intervals
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